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INTRODUCTION 


PURPOSE OF THIS MANUAL 


This manual provides service and maintenance 
instructions for the 1030 Conversational and Data 
Capturing Remote Terminal. This terminal pro- 
vides program preparation, inquiry/response, text- 
editing, computer assisted instruction, and terminal- 
to ‘terminal network communications. 


USE OF THIS MANUAL 


A table of contents is provided which indicates 
the section, subsection, paragraph number, and 
title with page number to facilitate the location of 
information and/or supporting illustrations. The 
illustrations have been located closely with their 
related subject matter to provide a more informa- 
tive and useful publication. The section numbers 


on the upper outside corners of each page provides © 


quick reference throughout the manual. Abbrevia- 
~ tions, phrases, and words which are on a decal, 
placard, or engraving are capitalized in the text 
exactly as they appear on the decal, placard, or 
engraving. 


Introduction. 


RELATED PUBLICATIONS 


Publications pertinent to the maintenance and 
care of the terminal are as follows: : 


IBM MT/ST 1/0 Parts Catalog 


*941-5157-1 


*241-5158-5 


241-5159-3 


241-5182 


*241-5307-3 


241-5529-1 


241-5615-0 


IBM MT/ST 1/O Parts Catalog 


Part No./Price List 


IBM Customer Engineering, 
Manual of Instruction 


IBM “‘Selectric’’® |/O Refer- 
ence Manual (Complete 
Manual) 


IBM Pictorial Reference/ | 
Adjustment Manual | 
“‘Selectric”’ Typewriter | 


BM MT/ST 1/0 Adjustment 


Manual 


IBM “Selectric” Ty EW Hee! 
Service Manual 


*Vendor manuals pertaining to keyboard main 
frame. These manuals are mandatory require- 


ing. 


ments for maintenance and parts requisition- 


Definition of Pertinent Terms 
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DEFINITION OF PERTINENT TERMS 


The following abbreviations, words, and phrases, . 


as noted with their definitions will appear without 
cepnncre hereinafter in this publication. 


- Acoustic Coupler — A device which provides the 
facility to transmit and receive intelligence using | 
- the standard telephone handset as the coupling to 
: the line. 


Reveals — A type of transmission where 
there is no fixed time interval between characters 

or between the bits of which the cneracters are 
composed. 


Band — The frequency range between two defined 
limits. 


Baud — Unit of speed for telegraphic signaling 
equal to one bit or space per second; baud rate is 
synonymous to bits per second. 


Binary Number — A number, representing a sum in 


which the individual quantity represented by each 
figure 1 is based ona radix of two. 


Bit — An abbreviation of binary digit, and is a sin- 
gle element of a character in a binary number. 


Bit Rate — The rate at which binary digits, or 
pulses representing them, pass a given point. 


Carrier Frequency — The basic frequency or pulse 
rate of a communication channel, which bears no 
intelligence until modulated by another signal 
which does bear intelligence. 


Character Duration — The time required for all of 


the pulses which are associated with a specific 
character to pass a given point on a communication 
channel. | 


Check Bit — A binary check digit, often a parity 
bit. 


Common Carrier — A company authorized and 
regulated by the United States Federal Communi- 
cations Commission appropriate state agency as 

_ having a vested interest in furnishing é a communi- 
: cations service to the public. 


| Comrauniestion Channel — Path for electrical 
transmission between two or more stations: also 
called circuit. 


iv 


_ Correspondence Code — Selectric typewriter code. 


Data Phone — Generic term to describe a family of - 
devices available to facilitate data communication. 


- Dedicated Line — Communication channel devoted 


to one user, that ts, it ts not une of a switched net- 
work. 


Demodulation — The conversion of audio frequency 
signals from a communication channel to digital sig- 
nals which can be used and ner preted bya business 
machine. | 


Duplex — A channel providing simultaneous trans- 
mission in both EeCHOnS: | 


EBCD Code — Extended Binary Coded Decimal 
code. 


EQOA — End of address also (e) code. 

EOT — End of transmission also (d) code. 

Full Duplex —.A communication channel or device 
capabie of receiving and paren nth simultane- 
Ously. 

Half-Duplex — A circuit which permits transmission 


in either direction, but in only one direction at a 
time. 


Hard Copy — A machine printed document. 


1/O — Abbreviation for input/output. 


Information Retrieval — The recovering of desired 
information or data from a collection o documents 
or files. 


Interface — A common boundary between data pro- | 
cessing systems, or the components of a single sys- 


‘tem. 


_ Interlock — To arrange the control of machines or 


devices so that their operation is interdependent in. 
order to assure proper coordination. i 


‘Manual Data Access Arrangement — The name 
_ associated with the A T & T switched network pro- 


tective device which provides for the connection of 


modems other than those supplied by A T & T. 
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Marking Condition — One of two conditions that a 
~ communication circuit can assume. Marking is nor- 
mally the condition where no intelligence is being 
transmitted. The opposite of ‘’spacing’’. 


Millisecond — One thousandth of a second. 


Modem — Contraction of modulation/demodula- 
tion. 


Modulation — The conversion of digital signals from 
a business machine to audio frequency signals for 
transmission over communication channels. 


Multiplexing — The transmission of a number of 
different messages over a single circuit. 


Non-Graphic — The operations of functions which 
may be performed on a printing device which do 
not register a unique character on the printed copy. 


Null — An absence of information as contrasted 
with zero or blank for the presence of no informa- 
tion. 


Off-Line — Descriptive of a condition in which the 
operation of the peripheral equipment of a system 
is not under control of the central processing unit. 


On-Line — Descriptive of a condition in which the 
operation of the peripheral equipment of a system 
is under control of the central processing unit. 


Parity Bit — A bit which is used to indicate whether 
the total number of binary “’I’’ digits in a character 
or word is odd or even. 


Processor — A shorter term for automatic data pro- 
cessor, synonymous with central processing unit. 


Pulse — A significant and sudden change of short 
duration in the level of some electric variable, 
usually voltage. | 


Serial Printer — A device capable of printing char- 
acters one at a time across a page. 


Definition of Pertinent Terms 


Serial Transmission — To move data over a commu- 
nication channel, in sequence one character at a 
time, each bit i ina precetenmuned order. 


Solid State — The siectronic components that con- 


vey or control electrons within solid materials; e.g., 
transistors, diodes, etc. 


Spacing Condition — One of two conditions that a 
communication channel can assume. Spacing is 
usually the indication that intelligence is being 
transmitted. 


Sub Set — A subscriber apparatus in a communica- 
tions network. 


Switched Network — The name associated with the 
common carrier provided telephone service. 


Synchronous — Name used to describe a method of 
transmission in which each character requires an 
equal amount of time and the interval between 
characters is constant. | 


Terminat — A machine capable of generating and 
receiving signals to be transmitted or received from 
a communication channel. _ 


Text-Editing — A method of correcting or altering 
a file such that is only necessary to indicate correc- 
tions as opposed to reconstructing the entire file. 


Time Sharing — The use of a device or system for 
two or more purposes during the same overall.time 
interval. 


Turn Around Time — The time required to reverse 
the direction of transmission in a communication 
channel. 


Vertical Parity — The term used to describe the | 
method of error checking which utilizes a check ¢ or 
parity bit with each character. 


v/vi 
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Section | 


SECTION | 


DESCRIPTION AND LEADING PARTICULARS | 


1-1. GENERAL DESCRIPTION. 


The terminal (figure 1-1) is contained in a type- 
writer housing equipped with a keyboard/printer 
based on the heavy duty IBM Selectric ® type- 
writer |/O printer. 


As a communications terminal, it achieves high 
reliability through the use of integrated circuits, 
solid state components, and magnetically actuated 
switches. 


As an automatic typewriter, it provides quality 
printed material in a compact unit which does not 
require a special desk or console mounting. 


1-2. LEADING PARTICULARS. 


The terminal contains an integral modem of the 
COPE 9000 series with either acoustic or hard- 
coupled interface lines to the telephone network, 
or optionally provides RS-232-B interface signals to 
a WE 103A data set (or equivalent). The terminal 
transmits and receives digital data serially, asyn- . 
chronous by character and synchronous by bit, at 
a maximum average character rate of about 14.9 
cps; either IBM BCD or Correspondence codes are 
standard. The terminal generates and checks parity 
and is capable of reverse channel signaling and re- 


sponse via the interrupt and reverse break func- 
tions. 


The terminal unit contains the TEN-10 Printer 
(modified 1BM Selectric), power supply, logic PC 
board assembly, integral modem, cooling fan, and 
a control switch and indicator assembly. 


The printer unit power supply consists of a 
power transformer, regulator PC board, and filter 
capacitors. This supply provides the following out- 
puts: 7 


a. +5 VDC to logic and electronic switches. 
b. +24 VDC to Model 16 solenoids. 


c. +12 VDC and —12 VDC to oscillator cir- 
cuit and integral modem. 


The fan circulates air at the rate of 43 cfm. 


The TEN-10 Keyboard Printer is a modified IBM 
Selectric mechanism which contains the necessary 
solenoids and sensors to enable the machine to oper- 
ate as a communications terminal. The printer may 
be commanded, either from the keyboard or the 
terminal logic to execute print, shift, operation, and 
keyboard lock-out functions. aed 





Figure 1-1. Cope 1030 Terminal e 


Section | 


Transmitting and receiving signals are coded 
either in EBCD code or Correspondence code. Each 
character consists of six information bits: one start 
bit, one stop bit, and one check bit. The unit trans- 


mits and receives codes serially, asynchronously by _ 


character and synchronously by bit in the format 
shown in figure 1-2. 


Nominal timing characteristics of the COPE 


- 1030. during operation over a communications chan-. 


nel are shown in figure 1-3. 


_ Normal communications takes place in half- 
duplex, however, the ATTENTION and REVERSE 


| page: 
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‘BREAK functions take advantage of the full duplex 


capability of the communications facility. 


A listing of general specifications and options is 


carried in vgure 1-4. 


The COPE 1030 communicates with a remote 


~ computer or with another COPE terminal. Each ter- 


minal requires a separate communications channel. 
The terminal may be linked to the commercial dial 
network, or to leased lines. See figure 1-5 for op- 
tional connections. - 


/1/2/3/4/8/ 6/ CHECK ./ STOP 


START - The beginning of a character is indicated by a | transition from “‘mark“’ to’ ‘space’. 


; CHECK - The check bit provides odd vertical parity. 
3. STOP - One bit time (minimum) of “mark” before the next START transition. 


4. B,A,8,4,2,1 - 


‘Provide the Boy information bits. 





Figure 1-2. Code neon : 





DATA TRANSMISSION 


Max Speed 14.3 characters per 
second 
Character 66.87 milliseconds _ 
Duration +71 .25% | 


Bit Duration | 7.43 milliseconds 


DATA RECEIVING 


14.9 characters per 
second 


Max Speed 


Ideal Character 66.87 milliseconds 


Duration 
Allowable | 40% peak distortion 
Distortion | (jitter) from 
START to 
STOP for each 


character. 





Figure 1-3. Communication Timing 


1-2 





NOMENCLATURE DESCRIPTION 


PARTICULARS: 
SIZE: 


Keyboard Printer 


WEIGHT: 
Keyboard Printer 


POWER: 
/ENVIRONMENT: 
-|SPEED: 

Keyboard Printer 


PARTICULARS: 


Keyboard Printer. 


OPTIONS: 


FO20 Carbon Ribbon 


FO40 Pin-Feed Platen 
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8” Hx 22” W 
x 22". D 


58 Ibs. 


115/230 VAC, 
60/50 Hz 


+50° F to +110° F 
(10% to 80% 
relative humidity) 


15 CPS 


Heavy duty IBM 
SELECTRIC 1/O 
printer 


A non-reusable car- 
bon-film ribbon 
provides more 
lucid print quality. 


Paper advance and 
alignment is con- 
trolled by sprocket 


pins in the platen. © 





FO7 APL Keyboard/Type 


sphere 


F21 360-Basic Key- 
board Typesphere | 


F380230 VAC 
Operation 


F450 Typamatic 


Figure 1-4. General Specifications and Options 





NOMENCLATURE 


Section | 


- DESCRIPTION 





Standard IBM key- 
top and type- 
sphere combina- 
tions are offered 
for APL and 360 
Basic programming 
applications. 


| Same as FO7. 


The terminal will 


operate on 230 | 
volt/50Hz AC 


power. 


The terminal will 

- execute the re- 
peat function on 
certain characters 
when an overload 
spring under spe- 
cific keylevers are 
overridden. The 
characters are 
space, backspace 
and hyphen. 


1-3 
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CENTRAL SITE COMPUTER _ 
(HAVING COMMUNICATIONS 
PORT CONFORMING TO 





EIA-RS 232-B) 


DIRECT CABLE 
(50 ft. or Less) 





ON SITE 

















— COPE 1030 







REMOTE 








OR 










: A.T.&T. 
~ DATA ACCESS 
ARRANGEMENT 


UCC MOD 90 
ACOUSTIC COUPLER 
OR EQUIVALENT 


A. T.&T. 
103A0R 
EQUIVALENT 















TELEPHONE LINE 


A.T.&T. 
103A OR 
EQUIVALENT 














CENTRAL SITE. 
COMPUTER 





- _ Figure 1-5. COPE 1030 Connections 
1-4 a a a 
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er 
TEST EQUIPMENT AND TOOLS 


2-1. TEST EQUIPMENT. | 2-2. TOOLS. 

Test equipment required for maintenance and | " 
testing of the COPE 1030 Terminal; Tektronix 422 Tools required for maintenance and testing of the 
oscilloscope or equivalent. COPE 1030 Terminal are listed in figure 2-1. 


PART NO. NOMENCLATURE PART NO. NOMENCLATURE; | 


N/A F.E. Tool Kit 9900210 Spring hook, special 
M88001 11 Extender, Cable 9900112 Hooverometer 
1012444 Fulcrum rod, small 9900427 Hand cycle tool 


1000502 Fulcrum rod, large 9900375 Half cycle tool 


9900034 Oiler 9900373 ==——=—S*«é«&eydé;urtton puller 


158645 Grease gun 9900419 — ; ; ‘Keywrench kit 
1450813 Tip for gun M800112 Turn around button 
990059 | Spring hook, large Ms00113 ae Back to back cable 


9000105 Spring hook, small M800115 |/O power cord 





Figure 2-1. 


-2-1/(2-2 blank) 
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Section Ht 


SECTION II! 


PREPARATION FOR USE AND RESHIPMENT 


3-1. UNPACKING AND SET UP. 


Removing terminal and acoustic coupler from 
respective inner container. Remove plastic bags and 
other protective coverings from units. Remove four 
shipping screws in base of terminal. Place units on 
selected operator's site (desk, typing table, etc.). 


3-2. FINAL ASSEMBLY. 


Certain items required for operation of the ter- 
minal are not pre-installed. These items. are pack- 
aged in a bag and located in the terminal shipping 
container. The following paragraphs give installa- 
tion instructions for those items in order of in- 
stallation. 


Piror to first installation, open top cover and 
move the paper release lever and paper bail toward 
the front (keyboard portion) of the terminal. Gain 
access to card area and reseat logic boards for 
voltage protection. 


Feed Rolls. There are four feed rolls, two large 
and two small. The large feed rolls mount to the 
rear of the terminal. The small feed rolls mount to 
the front. To install, insert end of feed roll shaft 
into round opening of cradle, and slide the shaft 
down into opposite slot end. | 


Paper Deflector. Care should be taken so as not 
to bend deflector or the tines at either end of it. 
Install the paper deflector by holding toothed edge 
of deflector toward front of terminal. Lower it into 
the unit, to rest between the large and small feed 
rolls, until the tines on either end straddle the two 
grooved studs on the outside of the feed roller as- 
sembly. 


Platen. Position platen with the ratchet teeth to 
the right. Center the end plate in the groove in the 


right end of the platen shaft. Push it gently until it 


clicks into place. 


The carrier is secured to the print shaft with 
fiber glass re-enforced tape. Before moving the car- 
rier, or plugging the machine in, remove the tape 
and wipe off any glue residue a on the 
print sia BBE 


3-3. TEST PROCEDURE. 


The following paragraphs outline a performance 


test of the system to insure maximum operating 


efficiency and reliability at installation. 


While performing these procedures, do not do 
any adjusting. Record what you see throughout the 
procedure. At completion of test procedure, make 
any required adjustments. If necessary, perform 
test procedure again. | 


a. Install one sheet of paper in the terminal. 


b. Position LOCAL/REMOTE switch to LO- 
CAL and ON/OFF switch to ON. 


C; Line eee 


1. Type or roll characters at an average 
speed. 
(a) The keyboard should lock within - 
plus or minus two spaces from 
where the margin is set. 


2. Turn the power off and move the car- 
rier away from the right hand margin. 
Check to see that the eee iS 
locked. 


d. Escapement (Covers Removed) 


1. Observe the space between the escape- 
ment trigger and the lug on the torque ~ 
bar. There should be at least 0.007” 
clearance. See that the clearance Is | 
maintained from right to left across the 
machine. 


e. Back Space - 


1. Type approximately nine characters 
starting from the left hand margin and > 
then backspace the same number. Type 
the same characters over the first. The 
second set of characters should fit per- 
fectly. 7 


uae 2. Do ie same thing at the center of the - 
| carrier and at the right end. 


3-1 


Section fil 


f. 
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Paper Feed 


1. 


a 


Type a line of characters. Roll the 
platen in both directions and then go 
back to the same line. Type the same — 
characters over the first printed line. 
The two sets of printed characters 
should fit iba 


Carbon Ribbon 


Tae a line of characters at very ce 


speed. | | | j. 


(a) Check the line for carbon trails 
by a dirty or Rates card 
holder. 


Look at the used ribbon and see that 
no characters overlap or print parieny 
off the ribbon. 


Carrier Return and Motor 


1. 


1. 


With the carrier at the right hand mar- 
gin, depress the carrier return keybut- 
ton and restriet the carrier from mov- 
ing. Depress the shift key a few times: 
and listen for the a Bee) jumping 
cogs. 


At the left hand margin, space out 4 
spaces, carriage return and hold carrier. 
As you slowly release the carrier, the 
return mechanism should operate 
positively. 


The motor should also sound quiet. No | 
sounds of vibration should be heard 
noticeably. 


Print Quality 


Type 5 slashes at the left, ‘center. and 
right areas of the typewriter. | 


(a) Make sure the copy control lever 
is all the way forward, one sheet 
of paper is in the typewriter, and 
the impression control lever is at 
So: 


(b) Look to see whether or not the 
slash looks like the impression is 
even from top to bottom. This 


should be observed on the back 
side of the paper. The paper shoulc 
show even embossment. 


(c) Type a line of any combination of 
characters and look to see that 
each character is completely uni- — 
form. This should be observed on 
the back side of the paper. The 
paper should show even emboss- 
ment. 


Lock Up 


1. Quickly run you fingers LIGHTLY 
across the keyboard a number of times. 
Make sure all keys are hit in this man- 
ner. The keyboard should not lock at 

_any time except when the carrier 
reaches the right hand margin. 


Set and Clear Tabs 


1. Set anumber of tabs at different — 
- places across the typewriter. Note 
where you set the tabs. 


2. Print and tab 5 lines. The characters 


printed should all be under each other 
and also where you had set tab stops. 


3. With the carrier at the right margin, de- 


press the tab clear and carrier return 
buttons. This should clear all previ- 
ously set tab stops. | 


Index . 


1. At the left hand margin, type a few 


- characters, index and backspace into_ 

_ the left margin. Do this 5 times. Move 
the left margin to the center and then 
toward the right end of the typewriter 
and do the same test. | 


(a) The lines of type should be ore 
evenly one or two units of line 
feed depending on where the in- 
dex control lever is set. | 


2. Pull the detent roller out of the platen. 


Hand cycle an index and allow the de- 

tent roller to reset the platen. The 
platen should not move in cnet direc- 
tion. | : ah 
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Spacebar 


1. 


Depress the spacebar and observe the 
tripping point. There should be very 
little downward movement before the 
mechanism trips, roughly 1/8 of full 
travel. Check the side to side move- 
ment of the spacebar and see that the 
movement does not allow any rubbing 
of the spacebar on the top cover. 


Print to Space Interlock 


1. 


Make sure the cycle shaft is latched 
at rest. 


Depress a character and hand cycle the 
operational shaft to 30° from rest. 


Depress the spacebar. 


Slowly continue hand cycling the ma- 
chine. The character should print and 
escape. Continue hand cycling. The 
machine should space. 


Shift to Print and Print to Shift Interlocks — 
(Covers Removed) 


1. 


Hold the shift clutch ratchet and re- 
lease the shift. Allow the ratchet to ro- 
tate so the shift release arm is flush 
with the trailing edge of the inner lug 


on the shift clutch ratchet. Now hold 


the ratchet stationary. Depress a char- 
acter and then release the clutch 
ratchet. The machine should shift and 
then print. 


2. Release the shift ratchet and cycle the 
shift until the detent roller is out of 
the cam. There should be 0.20” to 
0.30’’ clearance between the interlock 
arm and the cycle clutch sleeve. 


po. Perform the above test on line to insure sat- 
isfactory performance. 


3-4. PREPARATION FOR MOVING/ 
SHIPMENT. 


It is recommended that the terminal be placed on 
a typing stand or work station equipped with cast- 
ers if it is to be moved frequently. To move, un- 
plug the terminal from the power receptacle, roll 
the stand with the terminal on it to the new loca- 
tion, and plug the power cord into an electrical 
outlet. | 


When the terminal is not mounted on a mobile 
stand, the keyboard printer, and acoustic coupler 
should be disconnected and carried to the new lo- 
cation as two separate items. 


If the terminal is to be shipped long distances or 
by a commercial carrier, procure a shipping con- 
tainer and pack in reverse of unpacking instructions 
at the beginning of this section. 7 


3-3/(3-4 blank) 


4-1. 


HCS-220003 


SECTION IV 


| Section IV 


THEORY OF OPERATION 


SELECTRIC I/O KEYBOARD PRINTER. 


A detailed theory of operation for the IBM Se- 


lectric |/O Keyboard Printer is contained in the fol- 


lowing paragraphs. 


4-2. 


OPERATING CONTROLS 


The operating controls explained below are illus- 
trated in figure 4-1. 


i 





Copy Control Lever — To compensate for 
the thickness of multiple forms, the copy 
control lever is provided. As the copy con- 
trol lever is moved to the rear, the platen 
will move farther away from the typehead. 


Index Selection Lever — You may control 
the indexing (line space movement) of the 
platen by setting the index selection lever 
forward for single space and back for dou- 
ble space. 


3. 


_ Figure 4-1. - 


Paper Release Lever — Move the paper re- 
lease lever forward to position or remove 
paper. 


Paper Bail Lever — Holds the paper against 
the platen to prevent buckling. Should be 
moved forward when inserting paper. 


Margin Set Lever — Provides the operator 
with a means of changing the margin set- 
tings. 


Index Key — Provides vertical indexing of 
the paper without changing the position of 
the carrier assembly. 


On-Off Switch — Turns the printer on and 
off. a 


Tab Set/Clear — Used to set or clear tab 
stops. | | 


Margin Release Key — Provides a means of 
operating the printer beyond the margin 
settings without changing the settings. 
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4-3, MOTOR AND DRIVE — 





3" Capacitor Start Motor 


Figure 4-2. 


The capacitor start three wire grounded system 
(Figure 4-2) has in addition to the three wire line 
cord and jumper wire a grounded capacitor mount- 
ing bracket. This is done by using metal monet 
screws (Figure 4-3). 


Motor 


__ Green = Run - Run 


ese Copy Black - Start / ¢ 


el a 
fie 8 
aed Fal EN 


Gray - - Common 








Figure 4-3. 


The switch and switch lever are mounted on the 
right side of the keyboard. The switch lever oper- 
ates the electrical switch by means of a short link 
extending to the rear. It is operated by pressing 
down on the rear of the lever to turn the machine 


ON and the front to turn the machine OFF. The | | 


switch lever is labeled ON and OFF. When the | 
_ switch lever is in the ON position, a contrasting 
color at the front of the switch lever shows just _ 
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Line Cord 
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above the case. This calls attention to the fact that 
the machine is ON to minimize chances of the 


_ machine being left running when not in use. 


‘In addition to operating the typewriter switch, | 


the switch lever also controls the keyboard lockout 


mechanism. This mechanism is discussed in the — 
keyboard section. 


| Print Shaft 
Sauce Cam Shaft 
Drive Belt | 





Figure 4.4, 


- Through a series of idler gears at the left, two © 
other shafts are driven by the cycle shaft each time | 


-. it operates (Figure 4-4). They are the filter shaft 


and the print shaft. The filter shaft operates the 
character selection mechanisms, the print escape- 
ment, the shift interlock, and a spacebar lockout 
device. The print shaft operates the print mechan- 
ism, type aligning mechanism, and ribbon feed and 
lift mechanisms. 


_ The shaft to the right of the cycle clutch pulley 
hub is the operational cam shaft. All powered 
functional operations are driven by its rotation. 


_ The functions involved are spacebar, backspace, 


tabulation, carrier return, indexing, and shift. The 


shaft also controls the speed of the carrier during 


a tab operation. Each of the functions is discussed 
in detail in its own section. 


The operational cam shaft is driven by the cycle 
‘clutch pulley hub and is in continuous rotation 
whenever the motor is running. The right end of 


_ the shaft operates in a self-aligning porous bronze 


bearing. The left end extends into the cycle clutch 


pulley hub where it is supported by avinyl sleeve 


(Figure 4-5). The sleeve provides a snug fit for the 


_ shaft in the hub to prevent any noise due to vibra- _ 
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Cycle Clutch Pulley Hub 










Torque Limiter Hub 


Operational 
Cam Shaft 





Figure 4-5. 


tion. The driving connection between the cycle 
clutch pulley hub and the operational shaft is made 
by two extensions of the hub that fit into cut-outs 
in the left side of the torque limiter hub. The 
torque limiter hub its held in position at the extreme 
left end of the shaft by two set screws. Two nylon 
inserts fit into the cut-outs of the torque limiter 
hub (around the extensions of the cycle clutch 
pulley hub). The inserts provide a noiseless driving 
connection between the two hubs. 


Just to the right of the torque limiter hub are 
three spring clutches and two small pinion gears. 
The components are part of the carrier return and 
tab mechanisms and are discussed in their partic- 
ular sections. 


a. Cycle Clutch 


The shaft to the left of the cycle clutch pulley 
hub is the cycle shaft. The cycle shaft is driven by 
means of a spring clutch and only turns whenever 
a letter keylever is depressed. Its rotation is 
restricted to 180 deg. for each character cycle. 
After |80 deg. rotation, the spring clutch is dis- 
engaged allowing the shaft to remain stationary. 
(Figure 4-6) | 


The control for starting and stopping the cycle 
shaft is the cycle clutch which uses a “helical 
spring’ type of drive. | 


lf the turned up ear on the right end of the 
spring (Figure 4-7) were held stationary, and the 
left end turned in the direction shown by the 
arrow, the spring would tend to unwind and the 
inside diameter would become larger. If the left 
end of the spring was held in this position and the 
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right end turned loose, the spring would wind up | 
under its own tension and the inside diameter 
would become smaller. 


Cycle Shaft 






Cy. Cl. Restoring Cam 
Cycle Clutch Sleeve 
Hub On Cy. Cl. Pulley 
7 Figure 4-6. 
The clutch arbor surface of the evéle clutch 


pulley hub is slightly larger than the inside 
diameter of the spring when the spring is in its 


relaxed state. With the spring held in its unwound - | 


position, its inside diameter is large enough so the 
driving arbor will fit inside and have clearance. If 
the right end of the spring were released, the spring 
would wind up on the driving arbor and be turned 
further in a winding direction, in turn driving any- | 
thing attached to the left end of the spring. If 

the right end of the spring were stopped and the 
left end continued to turn, the diameter of the 
spring would increase and would no longer be 
driven by the driving arbor. 






Cycle Clutch Spring 


Driving End 


Driving Arbor 
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The right end of the cycle clutch spring fits 
through a cycle clutch sleeve. The turned up ear — 
fits into a notch on the right side of the cycle 
clutch sleeve. If the cycle clutch sleeve is stopped, © 
the right end of the spring is stopped. The left end 
of the cycle clutch spring fits over the cycle shaft 
and is clamped securely to the cycle shaft by an 
adjustable et (Figure 4-8) 


Paiustepls Clamp Pe yo Clutch Hub 






“~~ 
=~, ~ 
N \ 4 “™~ Cycle Clutch Spring 
é 
dt 7 Cycle Ciutch Sleeve 


Cycie Cluteh Restoring Cam 


Figure 4-8. 


_ Starting and stopping the cycle shaft is depen- 
dent upon controlling the expansion and contraction 
of the spring. As the shaft and clutch turn, top 
to front, one of the latch surfaces on the cycle 
clutch sleeve and right end of the cycle clutch 
spring completing (80 deg. of rotation. (Figure 4-9) 


Cycle Clutch Sleeve: 


9 
fO © Cycle Shaft 


Cycle Clutch Latch Bracket 





Cycle 
Clutch 
Spring 


Cycie Clutch Latch 


_ Figure 4-9. 


The cycle shaft has inertia and tends to keep 
turning even though the sleeve has stopped. The 
result is the spring unwinds and is expanded to a 
point where the hub is no longer driving the spring. 
A cycle clutch check pawl is mounted at the ex- 
treme left end of the cycle shaft on the inside of 
the left casting. The inertia of the shaft expands 

the cycle clutch spring and at the same time allows - 
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_ the check pawl to drop into its latch surface. The 


left end of the spring is now fixed so the cycle __ 
shaft cannot turn backwards and allow the spring 


. to engage ¢ on the hub. i igure 4-10) 


When another cycle i iS ‘desired, all that j is caaeiee 
is to pull the cycle clutch latch free of the sleeve. 
This will allow the right end of the cycle clutch 


‘spring to wind up, grab the hub and go through 


another cycle. When the step on the opposite 
side of the sleeve engages the cycie clutch latch, 
the right end of the spring will be stopped and the 
cycle shaft will overthrow and the check pawl 
will drop in. The cycle shaft is now ina latched 


position. 





Cycle Clutch 
Check Ratchet | | 
| Cycle Clutch 
“Check Pawl 


Figure 4-10. 


NOTE: | “es. ‘ 


An easy method to obtain this adjustment with 
“power an” ts as follows: 


a. Leave the right hand dust shield in place while 
performing this “‘power on”’ adjustment. This 
will eliminate the danger of the bristo wrench 
being thrown out of the machine due to the 
possibility of it contacting the torque limiter 
hub. Rotation of the cycle clutch pulley and 

_ drive belt does not constitute a hazard as 
there are no exposed projections which could 
propel the bristo wrench out of the machine. — 


b. Insert the ‘“‘L“’’ shaped foot of the Hoovero- _ 
meter into the cycle clutch latch link to pre- 

- vent accidental cycling of the machine while 

performing the “power on“ adjustment of the | 

 ¢ eyele clutch. (Figure 4-H). | 


| 


44, 


. Position the overthrow stop for .007” - 
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Figure 4-11. 


. Turn machine on, position the cycle clutch 


collar screw up, then position the carrier into 
the RH margin to prevent cycling of the cycle 
shaft. 


. Loosen the cycle clutch clamp screw and 


overthrow stop screws then advance print 
shaft (top to rear). Caution: Do not trip the 
cycle clutch with the bristo wrench in the 
clamp screw. : 


. At this time check the lateral position of the 


cycle clutch spring. Expand the cycle clutch 
spring by pushing the LH side of the spring 
with a spring hook. The lateral position of 
the spring can be changed by pushing left or 
right for proper adjustment with the eye 


pulley. 


Rotate the print shaft a complete cycle (top 
to rear) until the cycle shaft check pawl 
drops in. Back the eyele shaft up against the 


check pawl. 


O15" 
clearance and tighten the clamp screw. This 
will give approximately |/2 tooth of motion 
to ‘‘unwrap” the spring in its rest position. 
Observe this motion at the print shaft gear by 


hand cycling a zero tilt, negative-five character 


with the power off. 


KEYBOARD 


The keyboard is compact and is detachable as 


aunit from the rest of the machine. 


In this 


section, we will discuss how the keyboard controls 
the selection latches to determine the specific 
character that will print, and the ‘tripping of the — 
cycle clutch. 
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The keylevers pivot on a fulcrum rod at the rear: ~~ 
A guide comb limits the travel of the keylevers in 
the front. (Figure 4-12) — 


Keylever tension is supplied by flat leaf spring 
fingers under the front of the keylevers. The for- 
ward end of each spring finger is cupped so that 
the spring will maintain its position under the key- 
lever. Different spring tension is supplied to the 
four rows of letter keylevers by auxiliary leaf 
springs under the keylever springs. The auxiliary | 
spring fingers vary in length to offset leverage 
difference between the four rows of keylevers. 
This variation in spring tension permits a uniform 
operating force requirement for all keylevers. 


Attached to each keylever by a shoulder rivet, 
is akeylever pawl. This pawl is spring loaded and 
is in a position to strike the top of an interposer. 


Each character keylever has an interposer | 
located just below it. The interposer is used to 
select the amount of tilt and rotate needed to 
bring the desired character to the printing point. 
The interposer pivots about a large fulcrum rod 
at the front and ts spring loaded up at the rear. 
The front and rear of the interposer is positioned 
laterally by a guide comb. The interposers are 
allowed to move vertically in the rear guide comb 
as well as front to rear. 


The interposers have several lugs.extending from 
them. There are positions for eight lugs on the | 
bottom. Several of these lugs are used for selection. 
The absence or presence of these lugs will deter- 
mine which of the selector bails will be operated. 
No two interposers are alike. The rear most lug 
is used for special applications of the machine. 
The wide lug in the middle is common to all inter- 
posers. Its purpose ts to release the cycle clutch 
whenever a keylever is depressed. Mounted 
directly below this lug ts a cycle bail that pivots 
vertically. Downward movement of the interposer 
forces the cycle bail to release the cycle ua 
latch pawl. (Figure 4-13) _ 


To assure the interposer will remain n depressed 
long enough to operate the character selection 
mechanism, a spring latch is employed. The inter- 
poser latch is a flat leaf spring mounted to the 
rear keylever guide comb in a position to snap © 
forward trapping the interposer down when it 


fs depressed. bic sale 
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Cycle Bail Upper Stop 


Keybutton 


Keylever 


Interposer Fulcrum 
Rod 


Front Keyiever Guide Comb 


Keylever Restoring Spring 
Auxiliary Leaf Spring 


Cycle Clutch Keeper 


Cycie Clutch Latch Link 


Cycle Bail 


-HCS-220003 


Keylever Pawi 


Compensator Tube 










Keylever Paw! Restoring Spring 


Keylever Fulcrum Rod 


Restoring Stud 


Filter Shaft 


Cycie Clutch Latch 


_Interposer Restoring Spring 






— Cycle Clutch Latch Pawi 


_tnterposer 


Figure 4-12. 


: Restoring Spring 
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Filter Shaft 


Cycle Clutch Release Lug Contact Surface 


Figure 4-13. 
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Figure 4-14. 
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A compensator tube is used to prevent the 
latching of more than one interposer down at a 
time. Each interposer has a lug at the top of the 
interposer that intersects the compensator tube. 
The compensator tube contains closely spaced 


steel balls. When an interposer is down, the steel 
balls shift in the compensator tube to block the 
downward movement of any other interposer. 
(Figure 4-15) 


Selector 


Interposer Lug 
Compensator Ball , 


A. 0K Keylever Depression Blocked 


B. Second Keylever Depression Blocked 


Figure 4-15. 


‘ An adjustable stop, located at each end of the 
compensator tube, keeps the steel balls centered 
between the interposers. The balls are thus pre- 
vented from shifting too far to the left or right. 
If the balls were allowed to move too far under the 
interposer lugs, they would partially block the 
depression of an interposer and result in a stiff 
keyboard. (Figure 4-16) 


Adjustable Stap 





Steel Ball 


Figure 4-16. 


Located at the left end of the selector bails are 
six latch interposers. Each latch interposer has a 


lug that extends up directly in front of the selector 


bail. As the selector bail is driven forward, the 
latch interposer is carried with it. An extension 
spring at the bottom of each latch interposer loads 
the interposer and its selector bail to the rear. 
(Figure 4-7) | 
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Latch Interposer , 
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Figure 4-17. 


An adjustable link connects each latch inter- 
poser to one of the selector latches of the selection 
mechanism. When a latch interposer is moved 
forward, the selector latch connected to that inter- 
poser is also pulled forward to prevent it from 
being operated downward by the latch bail. — 


A filter shaft is mounted just to the rear of the 
interposers. Once the interposer is in the latched 
interposer forward. The interposer lugs will then 
Operate its corresponding selector bail. The inter-— 
poser from beneath the interposer latch spring. 
This allows the interposer spring to restore the | 


interposer to its rest Poston. (Figure 4-18) 
.Latch Spring 


Upper Stop aN Keylever Paw! Deflected - 








Keylever || 
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- [nterposer 





Filter Shaft 


Figure 4-18. 


Although not a part of the keyboard section, 
the cycle clutch latch is directly related to the 
keyboard mechanism. Depression of a keylever 
will allow the cycle clutch to operate. (Figure 4-19) 


The cycle clutch latch pivots from the top of a 
bracket that mounts at the front of the power 
frame. The latch is held in a position to engage 
the cycle clutch sleeve by a cycle clutch latch 
pawl and link assembly that extends forward from 


the cycle clutch latch. The cycle clutch latch pawl 


pivots on the cycle clutch latch link. The cycle 
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clutch latch pawl engages the cycle clutch keeper 
to prevent the cycle clutch latch from being pulled 
forward. : On A 


a Restoring Stud 
Cycle Clutch oe ON 
Latch Pawi _ Pivot 


Cycle ex 
Clutch CAN 


interposer 





Latch 











| \ ~ Cycle Bail Sleeve 


Cycle Clutch Link 
Extension Spring | 


Figure 4-19. 
When the keylever is depressed, the interposer 

_ beneath the keylever forces the cycle bail to pivot 
downward. The cycle bail moves the cycie clutch 
latch pawl downward disengaging it from the keep- 
er. An extension spring at the front of the link is 
allowed to snap the link and cycle clutch latch 
forward disengaging the latch from the cycle 
clutch sleeve. This allows the cycle clutch spring 

_ to tighten and begin a cycle operation. 


- Anyion cam attached to the cycle clutch clamp 


restores the cycle clutch latch beneath the sleeve. 
_ A horizontal extension at the top of the cycle 

clutch has a small adjustable stud mounted on it 
which rides the cam during a restoring operation. 
When the machine is at rest, the low point of the 
restoring cam is directly below the stud. When the 
cycle clutch latch swings forward, the stud on the 

— extension drops down onto the restoring cam. The 
cam rotates toward its high point and forces the 
stud on the extension up, swinging the cycle clutch 
latch to the rear into the path of the cycle clutch 
sieeve. The latch is restored far enough to the rear 


to permit the cycle clutch latch pawl to reset on its. 


keeper. (Figure 4-20) 
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; Figure 4-20. ; 


A small lever, called the cycle bail damper, 


| - 


‘ Cycle Clutch 


Nylon Cam 


pivots at each side of the keyboard just above the — 
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cycle bail. The purpose of the dampers is to lightly — 
retard the upward movement of the cycle bail so 
as to prevent the bail from bouncing as it reaches 
the upward limit. Without the dampers, the bail 
could have a tendency to bounce. (Figure 4-2!) 


Bail Mounting Plate 






Cycie Bail 


Figure 4-21. 


When the switch is in the off position, the key- 
board must be locked to prevent the motor from 
having to start under a load and to prevent an un- 
wanted operation the next time the switch is | 
turned on. The switch lever operates the lockout 
bail into a position below an extension of the cycle © 
clutch latch paw! when the switch lever is-in the 
off position. To further assure against an inter- 
poser from latching down, a special bellcrank at 
the left side of the keyboard is rotated into the 
selector compensator tube by the jockout bail. 
This forces the steel balls to shift in the tube and — 
block the downward movement of all interposers. 
When the switch is in the on position, the key- 
board lock bellcrank is spring loaded out of the 
selector compensator tube. (Figure 4-22) 


- Selector Compensator 
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Figure 4-22. 
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4-5. SHIFT 


The purpose of the shift mechanism is to rotate 
the typehead 1/80 deg. in the counter clockwise 


direction. This action places the upper case hemi-— 


sphere of the typehead near the platen for typing 
capital letters. Each upper case character is in the 
same tilt band as its lower case counterpart but 
180 deg. from it. 


The shift mechanism consists of a shift arm, 
shift cam, spring clutch, clutch control mechanism 
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and interlocks. The power to operate the shift 
mechanism is taken from the right hand end of the 
operational shaft. (Figure 4-23) | 


Two keybuttons, one at each front corner of the 
keyboard, can be used to actuate the shift mechan- 
ism. A bail is used to tie the two keylevers to- 
gether. The left hand keylever has a lock mechan- 
ism attached to it to enable the operator to lock 
the keybutton down in the upper case position. 
The shift lock may be released by depressing and 
releasing either shift keybutton. 
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Figure 4-23. 


4-9 


Section IV 


The right hand rotate pulley is fastened to the 
top of the shift arm. The shift arm pivots left to 
right about a pin at the bottom. Mid point on the 
shift arm is a roller that rides the surface of the 


shift cam. In the lower case position, the shift arm 


rests against the head of an adjustable screw on the 
side of the power frame. (Figure 4-24) 


The shift cam is a disc shaped cam that has the 
lobe on the right hand side of the cam rather than 
on the perimeter. A roller is mounted in a fixed 
position to the left of the shift cam, directly 
opposite the roller on the shift arm, and serves 
as a backup roller for the cam. When the cam is 
operated 180 deg., the high point is encountered 
and forces the shift arm to the right into the upper 
case position. : 

Rotate Pulley 


Shift Arm _ | 
: Adjusting Screw 





Back-up Roller 


Shift Cam 


Shift Arm Roller 
(Rear View) 


Figure 4-24. 


The shift cam rotates only during shift operation 
and is controlled by a spring clutch. One end of the 


spring clutch is anchored to the shift cam by an 


adjustable retainer plate. The other end of the shift 


clutch spring is mounted to the shift ratchet. 
(Figure 4-25) 


Shift Retainer Plate 


Shift Cam 
Shift Cam Stop 


Shift Ratchet 





Arbor — Shift Clutch Spring 
Figure 4-25. 
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The shift ratchet has two lugs protruding to the 
left side I80 deg. apart. One lug is nearer the center 
of the ratchet than the other lug. The shift clutch _ 


release arm, pivoted just in front of the cam, 


blocks the lugs to stop the rotation of the ratchet. 


The position of the shift release arm determines 


which lug will be stopped. The shift release arm 

is positioned by a link connected between the shift. 
clutch release arm and a bellcrank attached to the 
shift bail. When the keylevers are at rest, the 
release arm is in a position to contact the inner 

lug of the shift ratchet. Depression of the keylever 
causes the clutch release arm to rise out of the path 
of the inner lug into the path of the outer lug. This 
allows the spring clutch to tighten around the shift 
arbor and drive the shift cam until the outer lug 

of the shift ratchet is encountered. (Figure 4-26) 


The overthrow of the shift cam is controlled by 
an adjustable stop attached to the cam and oper- 
ates against the inner lug of the shift ratchet. Since 
the relationship between the inner lug and the shift 


car stop remains constant for both upper and 


lower case, overthrow can be controlled whenever 
the ratchet is stopped by either lug on the shift 


| ratchet. | 


Inner Lug . 










_ Pivot Point 


Shift Release Bellcrank 










A. Lower Case P Osan Overthrow Stop 
Outer Lug 


Shift Release Link 





B. Upper Case Position 
Shift Clutch Ratchet 


Figure 4-26. 


Shift cam overthrow is a greater problem in 


returning the machine to lower case than in shift- 


ing to upper case. This is due to the acceleration 
received from the pressure of the shift arm roller 
against the receding surface of the shift cam. To 
prevent excessive noise and possible parts break- 


age, a raised braking surface on the shift cam con- 
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“beating the shift’. This condition occurs 
mostly in shifting from upper to lower case. 
shifting from lower to upper case is no prob- 


tacts a nylon shoe mounted to a heavy spring when 
returning to lower case and prevents acceleration 
of the shift cam. (Figure 4-27) 


Shift Cam Brake 


Raised Braking Surface 
Nylon Shoe 







Shift Cam 


Figure 4-27. 


a. Shift Interlock 


Operating the shift mechanism when the type- 
head is in the process of printing would result 
in parts damage. The rotate detent would be 
engaged in a notch of the typehead and the 
typehead could be against the platen. At 

this time no rotation of the typehead can be 
allowed; therefore the shift must be prevented 
from operating once the typehead has started 
toward the platen. 


We have seen that the shift spring clutch re- 
mains disengaged as long as the shift clutch 
ratchet is prevented from rotating. An inter- 
lock arm is operated by a cam on the right 
end of the filter shaft (Figure 4-28). The 
interlock engages the teeth of the shift 
clutch ratchet and prevents rotation of the 
ratchet. When the cycle mechanism ts at 
rest, a roller on the interlock rests near the 
low point of the interlock cam allowing free 


operation of the shift mechanism (Figure 4-28A). 


As soon as a cycle operation begins, the filter 
shaft rotates causing the interlock cam to 
actuate the interlock into the teeth of the 
shift clutch ratchet (Figure 4-28B). This 
interrupts the shift operation until the cycle 
operation is completed. 


If an operator should operate the shift 
immediately after striking a character, the 
shift cam could begin to rotate before the 
filter shaft had sufficient time to actuate the 
_shift-interlock. This could cause an erroneous 
character to print because the shift arm had 
already begun to move. This is known as 


Shift Interlock 


a. REST POSITION 


lem because the shift arm does not rest 
against the cam in lower case. The cam must 
rotate somewhat before it begins to move the 
shift arm, thereby allowing the filter shaft 
sufficient time to actuate the shift interlock. 


Shift Clutch Ratchet 






Shift Interlock Cam ae 


b. ACTIVE POSITION 
Figure 4-28. 


b. Shift To Print Interlock | 


The shift to print interlock provides a means 
for delaying a print operation until the shift 
motion is complete. It mounts on the cycle 
clutch trip mounting bracket. | 


Shift Cam 






Shift Cam Detent 


| Reuk Cable 
Figure 4-29, 


When the shift cam starts to rotate, the shift — 
cam detent roller rides up onto the high sur- — 
face of the shift cam (Figure 4-29). This 
rotation of the shift cam detent pulls on the 
input cable which transfers motion to the in- 
put interlock arm. As the inputinterlock 
arm moves to the rear the shift interlock arm 
rotates forward over the rear step on the 

cycle clutch sleeve (Figure 4-30). 
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; - Cycle Clutch Sleeve 








Cyele Clutch 
Latch 


| Shift Interlock Arm 


Input Interlock Arm 


Input Cable 


Figure 4-30. 


The shift interiock arm will remain engaged ~ 
until the shift cam detent roller enters the 
detent of the shift cam. This insures that the 
cycle clutch sleeve will not be released until 
a shift operation is complete. 


Tilt Ring 











Rotate Detent 
fe 


Detent Actuating 


Tilt Detent ever 


Detent Cam 


Detent Actuating Follower 


Lever Support 


Print Shaft 
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Print Sleeve 
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Tilt | Detent Cam 
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Spring | 

Figure 4-31. 
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4-6. FINE ALIGNMENT 


Fine alignment is defined as locking and support- 
ing the typehead in place so that the desired char- 
acter will print clearly. In this section we will dis- 
cuss how the typehead is detented and locked into 
position for printing. The desired character is 


‘brought to the approximate print position in front 


of the platen by the selection mechanism. Just | 
prior to printing, the typehead must be detented 
in position both horizontally and vertically. After 
the print operation occurs, the tilt and rotate 
detents are withdrawn, allowing the selection 
mechanism to return the typehead to reset. 


_ (Figure 4-31) 


The carrier assembly is supported in front by 
the print shaft. The print sleeve is keyed to the 
print shaft causing it to turn when the print shaft 
rotates. The print sleeve turns within two bearings 
in the carrier casting. (Figure 4-32} 


Carrier Casting 


Escapement Rack 





Print Sleeve 


Bearing 


Print Shaft Wiper 





Print Shaft 


Figure 4-32. 
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The rear of the carrier is supported by the front 
edge of the escapement rack. The carrier has two 
shoes, an upper carrier shoe and a lower carrier 
shoe. The lower shoe is a small block fastened to 
a plate and mounted on the carrier. The upper 
carrier shoe is mounted by an eccentric stud. 
(Figure 4-33) 


retake 


vy ideal 





Lower Shoe 
Figure 4-33. 
A load spring is used on the new style support 


and maintains a constant pressure on the upper 
carrier shoe and removed the play between the 


lower shoe and the bottom of the escapement rack. 


This eliminates any vertical play at the rear of the 
carrier during a print operation. (Figure 4-34) 






Carrier 


Figure 4-34. 


The rocker assembly pivots about the rocker 
shaft at the rear of the carrier. At the proper time 
in the cycle, the print cam, also located on the 
print sleeve, drives the rocker about its pivot 
point, causing the type head to strike the paper. 

- (Figure 4-35) | 


The fine alignment mechanism is located within 
the carrier assembly. There is a separate detent 
for both tilt and rotate. The tilt detent directly 
- controls the rotate detent. If the tilt detent fails 

to seat in the detent notch, the rotate detent can- 
not seat in its notch. Both detents are spring 


loaded into engagement. When detenting occurs, 
the tilt detent will be spring loaded into a notch in 
the tilt ring. When the tilt detent enters a tilt ring 
notch, the rotate detent will be allowed to enter a 
notch in the skirt of the typehead. These detents 
are power driven out of engagement. (Figure 4-36) 





Rocker Shaft 


Tilt Ring 





Tilt Detent 


\- Rotate Detent 


Figure 4-36. 


The detents are controlled by the detent cam 
through the detent cam follower and detent actu- 
ating lever. The spring load of the detents causes 
the cietent cam follower to ride the surface of the | 
detent cam. As the detent cam follower enters the © 
low dwell of the detent cam, the detent actuating | 
lever will allow the tilt detent to enter a notch in 
the tilt ring and the rotate detent to enter a notch © 
in the typehead. As the print sleeve continues to © 
rotate, the high dwell of the detent cam is encoun- 
tered. The cam follower and the detent actuating 
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lever will be driven to the left to remove the detents 


from the notches. This permits the selection 
mechanism to return the typehead to rest. 
(Figure 4-37) eee | 


Tilt Ring 


Rotate Detent 











Detent Actuating 


Tilt Detent 
. Lever 


Detent Cam 
Detent Actuating Follower 


Lever Support 


Print Shaft 


Socker Shaft | 
Yoke 
Print Sleeve 
| Ribbon Feed And 

Tilt Detent Cam 

Detent : ne: 

Spring 

Figure 4-37. 
NOTE: 


Vertical and horizontal alignment must be 
properly defined before any adjustments are 
attempted. 


VERTICAL alignment problems exist when the 
letters are out of position this way. 


An example follows: 


anbnendnenfngnhninjnknIinmnnnOnPnanrnsntn 
unYnwnxnynZn | | | 


ANBNCNONFNGNINJNKNLNMNNNONPNON 
RNSNTNUNVNWNXNYNZN | | 


4-14 


HCS-220003 


HORIZONTAL alignment problems exist when 
the letters are out of position this way. | 


An example follows: 


anb nc ndnenf ngnhirj nk ninmn nnopng nrnsn tnunv 
nwmmny nz | 


ANBNCND NENF NGNHN INJNK NLNMNONPN ~ 
ONPNORN SNTN UNVNWNXYNZ > | 


4-7. CHARACTER SELECTION 
a. Tilt | 


The purpose of the tilt mechanism is to 
select the desired horizontal character band 
so that a character in that band may be 
brought to the printing point. The type- 
head clips to the upper ball socket. The 
upper ball socket mounts in a platform- 
like part called the tilt ring. The tilt ring 
pivots on two pivot pins between the yoke 
arms, inside the hollow part of the type- 
head. The yoke assembly is fastened to the | 
rocker assembly. (Figure 4-38) 
The tilt ring is located in about the center 
of the typehead and causes the typehead to 
tilt as the tilt ring pivots about its pivot 
pins. The typehead rests with the upper 
band of characters in the print position - 
and all tilt positions are upward from the 
rest position. — | | 


The tilt pulley is mounted on an angle on the 
rocker and is connected to the tilt ring by a 
link. A pull on the tape causes the tilt pulley 

_ to rotate about its mounting stud and trans- 
fers motion to the tilt ring. When the pull on 

_ the tape is relaxed, the tilt pulley is restored — 
to rest by an extension spring. The tilt pulley 
link is fastened to the tilt pulley by a ball 
shouldered rivet to allow the link to pivot in 
all directions. | 


The left hand tilt pulley is mounted to the 
tilt arm on a ball shouldered pivot screw. 
This allows the pulley to remain horizontal 
regardless of the position of the tilt arm. It 
must remain horizontal to prevent the tape 
— from coming off the pulley. . 
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Left Hand Tilt Pulley 


Tilt Tape 
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Tilt—2 Latch Positive Latch Bail 


Tiltt—1 Latch 


Upper Ball Socket 
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Figure 4-38. 


The typehead ts positioned throughout 
four tilt band positions by two latches. 
(Figure 4-39) Tilt band O does not use 
either latch. Tilt band 1 requires the T 1 
latch to remain under the bail and causes 


the tilt arm to move one band of movement. 


(Figure 4-40) To select the tilt 2 band, the 
T2 latch remains under the bail and the T 1 
latch ts removed, thus causing the tilt arm 
to move two bands of movement. The 
fourth band of the typehead or the tilt 3 
position, requires both tilt latches remain 
under the bail to give three bands of motion 
to the tilt arm. 


If you have a vertical alignment failure, 
first remove the typehead from your 
machine. Check the detenting on the “2” 


and ‘’J’’. Make sure the tilt ring is detenting | 


properly when the play is removed in the 
negative direction. Also, make sure you 
check the detenting by removing the play 
in the positive direction. This will tell you 
if the ‘tilt ring play’ is correct and, more _ 


Tilt Pulley 


Tilt Tape 
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Figure 4-39. 
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important, if the detent is catching onthe 
tip of the notch. If the detent catches on 
the tip of the notch, the tilt detent will 

fail to seat and it will restrict the rotate 
detent from seating in the typehead tooth. 
This will look like a ‘‘fine alignment” 
problem. (Figure 4-41) | 





— Tilt-} Laten Under Saii 


Figure 4-40. 





Play Removed In Play Removed [ii 
The Negative Direction The Positive Direction — 
Figure 4-41, 

b. Rotate 


The purpose of the rotate mechanism is to — 
position the typehead rotationally to any 
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of the eleven rotational positions. The _ 


rotate mechanism is similar to the tilt 


mechanism, however, it is more complex. 
Coarse alignment will position the type- 
head to the correct approximate position. 
The built-in headplay allows the rotate __ 
detent to refine the coarse aligned position. 
Headplay results from backlash between the 
slots of the dog bone and the pins in the 
upper and lower ball sockets. In this sec- 
tion, we will be concerned only with coarse 
alignment of the typehead. (Figure 4-42) 


Once the rotate mechanism has positioned — 
the typehead so the rotate detent is seated 
within the V-shaped notch in the skirt of | 
the typehead, any horizontal misalignment 
problems cannot be attributed to coarse 
alignment adjustments. The problem lies 
in the carrier and rocker area and is usually 
caused by one or more of the following: 
side play in the rotate detent, improper 
detent timing, vertical or horizontal play in 
in the upper ball socket, excessive side play 
of the rocker, or anything that will restrict 
carrier movement. Rotate selection is 
accomplished by four fatches.. There are 
three positive and one negative latch. Various | 
combinations of these latches position the 
typehead to one of the eleven rotational 
positions. The latches have rotational incre- 
mental values assigned to them. They are 
from left to right, R2ZA, R1, R2 and negative 
5. Latch R2A ts never used by itself and is 
only used for rotational positions 4 and 5. 
Latches R1, R2, and R2A provide |,2,3,4, 
and 5 increments of counterclockwise or 
positive rotation, depending on the combina- 
tion operated. Those latches not needed are 


removed from beneath the bail by links 


connected to the latch interposers in the key- 
board. The -5 rotate latch rotates the type- 
head five units in the clockwise or negative 
direction. Lesser increments of negative » 
rotation are selected by including one or more 


_ positive increments (latches) with the negative 


5. The negative 5 latch, however, must be 


activated to be effective. 


The motion obtained from the selection _ 
latches is transmitted through a bellicrank, 
link and rotate arm. The position of the. 


rotate arm controls the effective length of : 
the rotate tape. When a latch is pulled | 
_ down, the opposite end of the lever tries 


Rotate Arm 
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Figure 4-42. 


to move up, but is held by a stationary stop 
pad. Motion is then transferred to linkage 
and to the rotate belicrank. To equalize 
the amount of motion received from the 
positive latches and the negative bail, a 
balance lever is located between the neg- 
ative 5 bail and the positive latches. This 
lever is adjusted so the positive motion 
from the positive latches and negative 
motion from the negative latch are cancelled 
and no movement of the typehead its 
observed. (Figure 4-43) 


Balance Lever 


Rotate Belicrank 


Figure 4-43. 


In Figure 4-44 the +1 and +2 latches are 
under the positive latch bail to give a 
positive 3 rotation. 


This Point Stationary On 
All Positive Selections 





Figure 4-44. 


In Figure 4-45, the negative five bail is 
allowed to operate. This provides a negative . 
35 rotation. | 


417 
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Figure 4-45, 


in Figure 4-46, the +2 latch and the negative 
5 bail ‘‘add’’ together to provide a negative 
3 rotation. | 
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Figure 4-46. 


Any wear in the system will cause the type- 
head to drift in the negative direction. This. 
is because of the rotate spring applying a 
constant pressure to the rotate system ina 
negative direction. Because of this drift, 
coarse alignment or homing adjustments 
should be checked each time the machine is 
visited. (Figure 4-47) 
{ KS 
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Figure 4-47, 


Wear potential in the rotate mechanism is 


defined as the ability of the rotate mechanism 


to properly align the typehead after a 
(4.18 
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measurable amount of uncompensated 
wear is felt in the mechanism. A portion of | 
the typehead play provides the rotate system 
with a substantial amount of wear potential. 
To explain how this is accomplished let's 
look at the relationship between headplay, 
homing and bandwidth. (Figure 4-48) 
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en me “Head Play’ 
Figure 4-48. 


Typehead play is .050’’ to .060°‘ measured 
at the typehead skirt or slightly less than 
half the distance between teeth. The heacd- 
play is split between the positive and neqa- 

tive slopes of the typehead notch. The 
element is homed so that the rotate detent 
contacts the notch slope, with the head- 
play removed in the negative direction, 
approximately .O15’’ down the negative 
side of the notch. (Figure 4-49) 
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Figure 4-49. 
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The purpose of this adjustment is to provide 
maximum wear potential to the system. Also, 
this adjustment tends to allow more time to 
withdraw the detent before the typehead 
restores in the positive direction. Breakage 

in the system would occur if the detent did 
not withdraw prior to typehead movement. 


Next, let’s consider bandwidth. With the 
headplay removed in the negative direction, 
the greatest variation between detenting of 
one typehead position (Figure 4-50A) and 
another typehead position (Figure 4-50B) is 
called bandwidth. It is caused by unequal 
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adjustment of the rotate latch stop pads. 

You will note that we have now used up al- — 
most 3/4 of the negative slope of the type- 
head notch. The remaining distance of the 
slope is considered the wear potential. The 
typehead can drift without causing problems 
until the most negative detented position falls 
near the end of the negative slope. 


When wear occurs in the system, the type- 
head drifts in the negative direction with 
respect to the detent. This causes the 
headplay and bandwidth to drift in the 
negative direction with respect to the detent. 
As long as this drift does not exceed the 
wear potential portion of headplay, the 
detent will continue to fine align the type- 
head. Once the wear potential is exceeded, 
the rotate selection that coarse aligns the 
most negative, with respect to the detent, 
will fail to seat in the detent notch. The 
detent will then fail to seat causing that 
character to print out of alignment. From” 
the preceding, one can see that for optimum 
performance, reliability and wear potential, — 
bandwidth must be controlled to be as 

small as possible. (Figure 4-51) 
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4-8. PRINT MECHANISM 


The print mechanism moves the typehead 


toward the platen and returns it to rest. There are 


two. basic conditions necessary for correct print 


operation. They are: Correct velocity of the type- 


head as it strikes the paper, and proper platen 
position. 


The print mechanism contains an impression 
control lever which may be positioned to one of 


faye settings to permit operator to change the over- 


seal 


) 


“a 


rt 


all impressicn of the typehead. An automatic 
elecity selection mechanism is also employed to 
oravide a lignter impression for the periods, 
commas, coion, semi-colon, quotation mark, 
sepostrophe, hyphen, and underscore; regardless of 
where “ne impression control lever may be set. 
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Figure 4-52. 


This is accomplished by using a print cam 
that has two different camming surfaces. The low 
and high points of both camming surfaces are 
identical. The contour of one camming surface 
provides the typehead with a lower impact 
velocity than the other. The difference in type- 
head velocities produced by the two camming 


surfaces remains proportional between all settings | 


of the impression control lever. (Figure 4-53) 
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High Velocity Lobe 





Low Velocity Lobe 


Figure 4-53. 


The print cam follower has a roller mounted 
on a pin and is free to slide left to right to select 
the desired velocity lobe. The camming surface or 
lobe on the print cam that produces the greatest 
impact velocity is called the high velocity lobe. 
This is the right hand lobe on the print cam. The 
left hand lobe, producing less impact velocity, is 


called the low velocity lobe. (Figure 4-54) 
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Figure 4-54. 


The roller is positioned left to right under the 
desired cam lobe by a roller yoke that straddles the 
roller. A lever, called the yoke actuating lever, 
controls the lateral position of the yoke and roller. 
It mounts on the tab cord anchor bracket by a 
shouldered rivet. The yoke actuating lever is 
spring loaded at the rear and maintains the rest © 


— position of the roller directly beneath the high 


velocity lobe of the print cam. (Figure 4-55) 
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Figure 4-55. 


_A sheathed cable called the velocity control 
cable fastens to the yoke actuating lever. When- 
ever a pull is produced on the velocity control 
cable, the yoke actuating lever and roller yoke 
will shift the print cam follower roller from the 
high velecity lobe to the low velocity lobe of the 
print cam. When the pull on the velocity control 
cable is relaxed, the yoke actuating lever spring 
shifts the roller back to its position beneath the 
high velocity lobe of the print cam. (Figure 4-56) 
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Figure 4-56. 


To prevent the print cam from interfering 
with the print cam follower roller as it shifts from 
one lobe to the other, the print cam follower and 
roller are held disengaged from the print cam by 
an adjustable stop screw until the roller has shifted. 
The stop screw contacts the rear of the print cam 
follower. The shifting of the roller occurs at the 
print cam follower. The shifting of the roller 
occurs at the beginning and at the end of a low 
velocity print cycle which is just as the print cam 
ts leaving or approaching its rest position. 
(Figure 4-57) ee 
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Figure 4-57. | o 


The impression made by the typehead is 
determined by the velocity of the typehead upon 
impact with the paper. By increasing or decreasing 
the velocity of the typehead with the impression 
control lever, the impression for all characters can 
be changed equally regardless of automatic 
velocity selection. The impression control lever 
may be positioned by the operator to one of five 
different impression settings. Changing-the posi- 
tion of the impression control lever causes a pin 
in the lower part of the lever to move front to 
rear in the forked slot of the print cam follower. | 
The front to rear position of the pin determines 
the amount of powered travel that the typehead 
receives from the print cam follower. This plus 
the amount of free flight or typehead movement — 
from the high point of the print cam to the platen 
determines the velocity of the typehead upon 
impact with the paper. (Figure 4-58) 


When the impression control lever is pulled 
forward, the pin on the lower extension moves 
toward the rear in the forked slot of the cam fol- 
lower and increases the amount of powered travel : 
that the typehead will receive. This is accomplished — 
by changing the rest position of the typehead and 
not as a change in the amount of free flight. 
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To prevent smearing and alignment problems, 
long carriage machines are equipped with a carrier 
support to prevent flexing of the print shaft. The 
support is mounted to the power frame just below 
the front of the carrier. The bottom of the carrier 
pad serves as a buffer. (Figure 4-59) 


Carrier 


a ee oe 


Carrier Pad 


Carrier Support 


Figure 4-59 


The quality of typed impression is determined 
toa large extent by the condition of the platen. 


Platen rubber may be adversely affected by numer-. 


ous factors such as light, heat, chemicals, etc. 

An old or worn platen may be considerably harder 
than a new platen and may also vary slightly in 
diameter. The machine is equipped with a platen — 
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witha hardness density ‘comparable to the number 


2 platen used with the standard IBM Electric Type- 
writer. (Figure 4-60) | 


The platen is heid in position in the machine 
by a latch pivoted at the front of each carriage end 
plate. The platen may be removed by pressing the 
rear of the latches down and lifting the platen out. 
It may be re-installed by snapping it into position 


_ without depressing the latches, however, care must 
be taken to prevent bending the platen shaft. 
_ Also, releasing feed roll tension will aid in re-in- 


Stallation of the platen. 


Copy Control Lever Platen Paper Bail Lever 
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Figure 4-60. 


The copy control mechanism positions the 
platen front to rear for different thicknesses of 
typing material. The copy control mechanism is 
operated by a lever located at the left end of the 
carriage. The lever is attached to a shaft that 
extends through the sides of the powerframe. An 
eccentric collar attached to each end of the shaft 
operates between adjusting pilates attached to the 
carriage end plate. As the lever is moved to the 
rear, the shaft rotates causing the eccentric collars 
to force the carriage plates to the rear. The platen 
and entire paper feed mechanism move with the 
carriage plates. When the copy control lever is 
pulled forward, the eccentric collars contact the 
platen adjusting plates and force the carriage for- 
ward into the normal position. The copy control 
lever can be set in five different positions. A — 
spring detent attached to the power frame acts | 


- against a knob on the ao control lever to hold. 


it in place. Ae gure 4-60) 
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4-9. PAPER FEED 


In this section we will discuss how the paper 
is held firmly against the platen, both vertically and 
horizontally, and how the paper is indexed verti- 


cally. First, let’s look at the paper feed mechanism. 


The paper feed operated by pressing the paper 
tightly against the platen so that it must move as 
the platen rotates. The paper is held against the 
platen by the front and rear teed roll assemblies 
located beneath the platen. Each feed roll 
assembly contains three or four rubber rollers 
equally spaced along the feed roll shaft and molded 
to the shaft. (Figure 4-61) 
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The feed rolls mount in the front and rear 
feed roll arm assemblies. The front feed roll arms _ 
pivot on the feed roll actuating shaft. Also 
pivoting on the feed roll actuating shaft is a feed 
roll arm. There are several holes in the upper 
extension of the feed roll arm. Heavy extension 
springs are connected between the carriage tie rod 
and one of the holes to provide a means of adjust- 
ing the feed roll pressure. 

The paper deflector guides the paper around 
the platen. It is supported beneath the platen by 
lugs on the front and rear feed roll arms. A lug 
at each end of the deflector fits over a stud on 
the paper feed mounting arm to maintain the 
correct position of the deflector. (Figure 4-62) 
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_ Figure 4-61. _ 
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Deflector 
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Positioning Stud 
_ Figure 4-62. 


As the paper is inserted into the machine, an 
adjustable guide, mounted on the case at the rear 
of the platen, serves to position the paper for its 
left margin positon. The paper deflector guides the 
paper between the rear feed roll and the platen. 

As the platen is turned, the paper is forced to © 
move with the platen. The deflector guides the 
paper around the platen into positon between the 
front feed roll and the platen. As the paper is fed 
farther, the end of the paper is guided upward by | 
the cardholder attached to the rear of the carrier. © 
(Figure 4-63) | | 


The cardholder assists in holding the typing 
material against the platen in the printing area. 
A. scale on each side of the cardholder aids the 


typist in re-inserting material into the machine to a 


specific printing point. The vertical marks on the 
scale indicate the middle of the character space 
and horizontal line indicates the bottom of the 
writing line. A single mark, located at the top of 
the cardholder, indicates the middle of the next 
character to be typed. 


Above the writing line, the paper is engaged 
by two rubber rollers mounted on the paper bail. 
These rollers hold the paper against the platen. 
above the writing line to reduce the possibility of 
over printing on the paper. Therollers are also 
used to feed the paper vertically after the bottom — 
of the paper has left the front feed rolls. 

The paper bail is supported by a lever at each 
end and pivots front-to-rear. A hair pin spring 
attached to each bail lever, serves as a toggle to 
hold the bail rolls either to the rear against the 
platen or forward in the release position. | 


The pressure of the feed rolls is released from 
the platen to allow the operator to position the 
paper more accurately and to allow easier insertion 
4.24 
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and removal of the paper. Paper release is accom- 
plished by pulling forward on the paper release 
lever located at the right end of the machine. The 
feed roll release levers are clamped to the feed roll 
actuating shaft and rest behind a lug of each front 
feed roll arm. As the shaft rotates, the feed roll 
release levers rotate the front feed roll arms down, 
away from the platen. Due to the inter-connection 
between the front feed roll arm and the rear feed 
roll arm, the rear feed roll arms are forced away 
from the platen. When the paper release lever has — 
been pulled all the way forward, the end of the 
feed roll release arm detents to hoid the feed roll 
release lever in the released position. (Figure 4-64) 
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Figure 4-63. 


Paper Feed Braces 










Feed Roll Release Lever 


Paper Feed 
Mounting Arm 


Actuating Shaft 


Front Feed _ 
Roll Arm 


Rear Feed 
Roli Arm 


Feed Roll Release Arm — Lever 


Figure 4-64. 
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4-10. ESCAPEMENT 


Escapement is the controlled single space 
movement of the carrier to the right that occurs 
every time a character is printed. The carrier ts 
under a constant spring tension to the right. The 
escapement mechanism allows or prevents the 
carrier’s movement to the right under this spring 
tension. 


At rest, a pawl which is mounted to the 
carrier engages a fixed escapement rack and pre- 
vents the spring tension exerted by the mainspring 
_ from pulling the carrier to the right. During an 
escapement operation, the pawl is temporarily 
‘removed from the rack. (Figure 4-65) 
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- Figure 4-65. | 
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There are two pawls mounted to the carrier, 
an escapement pawl and a backspace pawl. There 
are also two racks, an escapement rack and a back- 
space rack. ot he 3 | 


An escapement operation is obtained by forc- 
ing the escapement pawl to the rear out of engage- 
ment with the rack teeth. Due to the slotted 
mounting hole, as soon as the pawl clears the 
escapement rack tooth it is snapped to the right by 
the pawl spring. The escapement pawl is allowed 
to move to the front into engagement with the 


next tooth. The carrier then moves to the right 


until it comes to rest against the escapement pawl. 


Escapement Rack se a 
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Backspace Paw! 


Torque Bar Escapement Pawl 


- Trigger 


- Trigger Knock Off Screw 


Trigger Lever. 
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Operating Sequence 


1. This picture shows the escapement and 
backspace pawis and their associated racks. 
The pivot point or stud is attached to the 
bracket mounted on the carrier. 


The carrier is always being pulled to the 
right, and the pivot has moved to the right 


until it hits the right edge of the elongated : 


slot in the pawls. 


Pivot Stud Escapement Torque Bar 





Backspace Pawl 


 Escapement Pawi 


Escapement Rack 


2. This picture shows the torque bar operated, 
the pawls have been pulled free of their 
racks and the spring tension has pulled 
the pawis to the right before the carrier has 
started to move. 





3. Here, the torque bar is returning to its rest 
position and the pawls are dropping into 
the next tooth on their racks. 


“swe --¥—J @ 
oes B, 
ee Oya 
i aes 

3 


4. Now the carrier has moved to the right and | 


the pawls have stopped the stud, and again 
the carrier is at rest ates spacing once. 
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The carrier and escapement paw! must be 
moved to the left for a backspace operation. 


_ Because the backspace pawl is mounted to the 


escapement bracket, movement of the backspace 
pawl to the left forces the carrier and escapement 
pawl to the left. The backspace pawl is mounted 
just above the escapement pawl, but its tooth 
extends below the escapement pawl and is held 
engaged with the backspace rack by | a smal 
extension spring. 


The backspace rack is mounted to the rear 
of the power frame by shouldered screws 
through elongated holes in the rack. This 
mounting arrangement allows lateral movement of 
the rack. Movement of the rack towards the left 


forces the backspace paw! to the left to cause a 


backspace operation. 


The backspace operation ts pointed out here 
due to its close association with the escapement 
mechanism. The backspace pawl is engaged with 
the rack when in the rest position. This means 
that both the backspace and escapement pawis 
must be removed from their racks in order for 
the carrier to move to the right. 


A flat torque bar pivots between the sides of 


the power frame just to the rear of the backspace 


and escapement racks. Its purpose is to trip the - 
backspace and escapement pawils out of their 
respective racks. (Figure 4-66) | 


The pivot point of the torque bar is near its 


_ bottom edge. The escapement pawi and the back- 


space pawl each have a lug that extends down just 
behind the torque bar. As the top of the torque 
bar pivots to the rear, it will force the lugs of the | 
pawis to the rear causing the tips of the pawls to. 
clear their respective racks. _ 


7 Rotation - the escapement torque bar i is | 
instantaneous and supplies just enough motion to — 
remove the pawls from their racks. The torque 


There is a timing consideration in this type of bar is immediately rotated back to the rest posi- 


escapement. The torque bar must return to rest 
before the carrier has moved enough to skip a 
~ tooth on the racks. 
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tion by an extension spring located at the right 


hand end. This allows the pawls to re-enter their 


racks to limit the carrier movement to one space. 
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Escapement Bracket 
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Figure 4-66. 


Because of the force required to trip the 
pawls out of their racks, the torque bar tends to 
bow toward the front instead of pushing the pawls 
to the rear. This is eliminated by a large head on 
the pawl pivot stud extending down from the 
escapement bracket directly in front of the torque 
bar. On long carriage machines, an additional 
support ts given to the escapement torque bar to 
prevent it from bowing to the rear. A backstop 
mounted to a stud in the machine power frame 
provides the backing. 


The escapement trigger is used to operate 
the torque bar to obtain an escapement operation. 
A lug on the right rear end of the torque bar is 
used to pivot the torque bar. Downward movement 
of the trigger causes the torque bar to rotate. 
(Figure 4-67) 


Escapement Torque Bar 
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Figure 4-67, 


The trigger lever is cam operated, therefore, 
it can only restore as fast as the cam can rotate 
from the high point to the low point. To prevent 
the escapement pawl from skipping, the torque 
bar must be allowed to restore more quickly. An 
adjustable knockoff screw causes the trigger to 
cam off of the torque bar lug just after the pawis 
have been removed from the rack. The torque bar 
can then restore without waiting for restoration 
of the trigger and the trigge: lever. | 


Trigger—Knockoff Screw 


Power to operate the escapement trigger is 
taken from a double lobed cam mounted on the 
filter shaft just inside the right hand power frame. — 
Each time a vee operation occurs, the filter 
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shaft operates the cam 180 deg. Arvin the 
escapement and backspace pawls are removed | 
from their racks, the carrier is pulled toward the 
right by the mainspring tension. (Figure 4-68) 








Trigger 


Trigger Lever 


Escapement Cam 
Figure 4-68. 


The escapement shaft extends forward 
through a backplate and the power frame. 
Located on this shaft are two drums. Attached 
to each drum is a small nylon cord. The 
escapement/tab cord is wound several turns 
around the front drum, then to the right over a 
guide roller just prior to passing through the 
right side of the machine. The cord passes 
around acord tension arm and back through the 
power frame and connects to the right hand side 
of the carrier. (Figure 4-69) 
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Figure 4-69. 


Another cord is wound around the drum be- 
tween the power frame and the backplate. 
Through a guide and pulleys, the cord is attached 
to the left hand side of the carrier. This cord is 
used for carrier return. The carrier return cord 


must ‘pay out cord in order 10) the carrier to move 
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to the right. Likewise the escapement tab cord | The space bar is mounted at the front of 


must be payed out from its drum in order for | the keyboard on a pivot shaft. Depression of the 
the carrier to return to the left. To accomplish spacebar causes the pivot shaft to rotate, and in. 
this, the cords are wound in opposite directions. _. turn the spacebar keylever. As the spacebar key- 


Pet! : _ lever is depressed, a lower lug on the keylever 
4-11. OPERATIONAL CONTROL AND SPACE pawl contacts the interposer, forcing it down to 


BAR _ release the interposer latch from the latching 
: | | surface of the interposer latch plate. As soon as 
Because of the interrelated functions of the the interposer latch has cleared the latch plate, 
spacebar and operational control mechanisms they the interposer is pulled to the rear by its spring. 
will be covered together in this section. (Figure 4-70) | | 
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Figure 4-70. 
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A lug on the interposer contacts the clutch 
release arm, rotating it down at the front allowing 
the cam wheel to be released. This allows the 
spring-loaded cam pawl to move into a position 
to be contacted by the rotating operational 
clutch ratchet which is setscrewed to the opera- 
tional shaft. At the same time, the interposer 
forces the spacebar latch to the rear, pushing It 
under the cam follower. (Figure 4-71) 
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Figure 4-71. 


As the cam is driven by the clutch ratchet, 
the cam follower moves from the low dwell to 
the high point of the cam. Movement of the cam 
follower pulls the spacebar operational latch 
down which causes the spacebar latch lever to 
pivot. An adjusting screw on the latch lever 
contacts the trigger lever, causing the trigger on 
the trigger lever to rotate the escapement torque 
bar and allow the carrier to complete an escape- 
ment operation in the same manner as a character 
print escapement. (Figure 4-72) 


Escapement Torque Bar Adjusting Screw 





Figure 4-72. 


As the cam follower is pulling down on the 
spacebar latch, it also actuates the interposer re- 
storing lever to restore the interposer forward. The 
clutch release arm restores into the path of the 
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clutch wheel ready to disengage the cam vluicn: 
(Figure 4-73) 
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Figure 4-73. 


The rotational movement of the cam wheel is 
stopped when its tooth contacts the clutch release 
arm. (Figure 4-74) Continued movement of the 
operational cam while the cam wheel is held 
Stationary Causes a pin on the cam pawl to slide 
up the beveled hole in the clutch wheel and disen- 
gage the pawl from the ratchet. To hold the cam 
in the disengaged position, a check pawl is provided. 
The check pawl engages 4 notch in ie cam check 
ring. (Figure 4-75) 
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Figure 4-74. 
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Figure 4-75. 


Repeat operation of an operational mechan- 
ism can be accomplished by preventing the inter- 
poser from relatching against the interposer 
latch plate. (Figure 4-76) A second lug, called the 
repeat lug, on the keylever pawl is used to prevent 
the relatching of the interposer when a keylever is 
depressed in the repeat zone. In the case of 
Carrier Return the repeat lug on the keylever 
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pawl, is formed to the right above the index inter- 
poser. Depression of the carrier return keylever 
into the repeat zone causes the index interposer 
to be released, resulting in additional linespacing. 
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Figure 4-76. 


As previously mentioned, both spacebar 
escapement’and print escapement operate by 
actuating the escapement trigger lever to cause an 
escapement operation. Because of the inter- 
relationship of these two mechanisms operating 
both of them rapidly or together causes only one © 
space of escapement to occur. -This could happen 
when an operator strikes the spacebar too soo 
after a character print operation. | 


To ensure the spacebar will actuate an escape- 
ment operation following a print cycle, it is 
necessary to place the spacebar mechanism into 
storage until the print cycle is completed. 

(Figure 4-77) 


Spacebar storage is accomplished by blocking 
the movement of the spacebar interposer to the 
rear. As the filter shaft rotates during a print 

_ operation, the interlock interposer follows the - 

_ contour of the spacebar interlock cam by - 
pivoting the top to the front. As the interlock 
interposer drops off of the high point of the cam, 
its rear extension moves up and blocks the move- 

ment of the interposer to the rear. This stops the 
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_ spacebar operation and holds the interposer in 
“storage” until the print cycle is completed. _ 
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Figure 4-77. 


Two cams provide the necessary motion to 


operate these mechanisms. The left hand opera- 


tional cam is a double lobed cam and provides the 
motion to drive the spacebar and backspace 
mechanisms. The right hand cam is single lobed 
and powers the carrier return and index mechan- 
isms. (Figure 4-78) 
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Figure 4-78. 


There is an interposer in the operational con- 
trol mechanism for each of the four functions 
(Spacebar, Backspace, Carrier Return and Index) 
driven by that mechanism. 


The principles of operation for both operational 
cams and the entire operational control mechan- 
ism is the same. The backspace, carrier return and 


_ index mechanism theory is very similar to the 


spacebar mechanism, although the parts design 
may differ slightly. : 
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4-12. BACKSPACE 


The purpose of the backspace mechanism is 
to move the carrier to the left one space at a time. 
The backspace mechanism also has a ‘‘typamatic”’ - 
. Option that causes a repeat operation when the 
keybutton is held fully depressed. 


Since operational control was covered with 
the spacebar mechanism, this section will be con- 
cerned only with the backspace mechanism after 
the latch begins to operate. 


The backspace latch assembly is mounted on 
a pivot stud permanently affixed to the backplate 


Escapement Rack 


Backspace Rack 
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chine. The latch 
assembly receives its.#fndtion from the cam follower 
lever. This motion is transferred by the interme- 
diate backspace lever to the backspace rack. — 
(Figure 4-79) 






The backspace rack is mounted on shouldered 
studs to the power frame. As the backspace rack 
moves to the left, the backspace pawl is engaged. 


The backspace pawl is mounted directly 
above the escapement pawl to the escapement 
bracket. Movement of the backspace pawl to the 
left also moves the carrier and the escapement 
pawl to the left. (Figure 4-80) 
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Figure 4-79, 
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Figure 4-80. 


The escapement paw! and backspace pawl 
move front to rear independently. The escapement 
pawl has a small upright stud on its upper surface 
which extends through an elongated slot in the 
backspace pawl. This allows the escapement pawl 
to cam to the rear and fall into the previous tooth 
of the escapement rack as the backspace rack 
moves the carrier to the left. (Figure 4-81) 
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Figure 4-81. 


The backspace rack is spring loaded to the 
right. As a backspace operation is completed, the 
backspace rack returns to its rest position. The 
carrier is held by the escapement pawl and the 
backspace pawl drops into the next tooth of the 
backspace rack as the rack restores. (Figure 4-82) 
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Figure 4-82. 
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413, _TABULATOR 


The tab wechacien provides the operator 


with rapid carrier movement to the right to a pre- 


determined position on the writing line. The tab 
mechanism may be used for “‘tabulating’’ columns 
of figures, indenting paragraphs or any other 
application that requires positioning the carrier to 
a specific point. 


To se earanlie this, several things take 
place in a very short period of time. To better 
understand a tab operation, the information will 
be presented in time sequence. 


S Tab Set And Clear 


The tab rack, located parallel to and just to 
the rear of the escapement rack, allows the 
cperator to select the positions where the 
carrier will stop during a tab operation. The 
tab stops operate in siots in the rack with one 
stop for each escapement position. The tab 
set and clear button may be rocked forward 
or backward to set or clear a tab stop. 

Hrigure 4-83) 


When the front, or set position of the key- 
button, is depressed, an extensionon the _ 
bottom of the keybutton pushes, through a 
connecting link, the tab set and clear arm. 
The tab set and clear arm pivots the tab set 
and clear belicrank, which rotates the tab 
rack. As the tab rack rotates, a tab stop 
corresponding to the carrier position con- 
tacts a projection on the escapement bracket. 
As the tab rack continues to rotate, the tab 
stop is forced to turn within the tab rack. 
When the tab set button is released, the tab 
rack restores to its rest position. The working 
surface of the tab stop will be lower than the 
other tab stops, or in the “‘set’’ position. 

The tab stop is then in a position to stop the 
latched out tab lever during a tab operation. 
(Figure 4-84) 


A set tab stop may be cleared by depressing 
the rear of the tab set and clear button. This 
rotates the tab rack in the opposite direction. 

The set tab stop contacts the gang clear 


_ _ finger. (Figure 4-85) 
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Figure 4-83. 


Gang Clear Finger 


As the rack continues to rotate, the tab stop 
turns within the tab rack to its ‘‘cleared” 
position. As the keybutton is released, the 
rack restores to Its rest position and the pre- 
viously set tab stop ts in line with the other 
tab stops. rs 

Escapement 

Bracket If the carrier is at the right margin and the 
carrier return mechanism is operated while 
the tab clear button is held depressed, all 

A. Set Operation B. Set Position a set tab stops will be cleared as the carrier 

moves to the left. This is accomplished by the 
5 * gang clear bracket which is mounted to the 

Figure 4-84. escapement bracket. 
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Figure 4-85. 


C. Clear Operation 


b. Keylever Assembly 


The tab keylever operates a bail that extends 
from left to right above the shift bail 

(Figure 4-86). The bail operates a keylever 
on the right side of the keyboard. This key- 
lever does not have a stem for a keybutton 
and is.used only to trip the tab interposer. 
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~ latch inaee the BEC repaCe/ aceh at cam 


follower. 


~The tab operational jatch is connected to the 


latch belicrank and, as the latch is carried 
down by the backspace/spacebar cam-follow- 


er lever, the belicrank rotates clockwise. 


A link connects the tab torque bar to the 


latch belicrank. Rotating the belicrank, 
raises the link. The link rotates the bottom 
of the torque bar to the rear. 


_ The tab torque bar is mounted the same as 
_ the escapement torque bar. The pivot point 


is near the top of the torque bar so that the 
bar swings to the rear. (Figure 4-87) 


The tab lever is operated to the rear by the 


_ tab torque bar. 


The tab lever is a small lever pivoted on the 
top of the escapement bracket at the rear. 


The tab lever releases both the escapement 


_ and backspace pawls from their racks and 


holds them in the released position. As the 
tab lever pivots toward the rear, a lug at 
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_ Power Tab Mechanism 


Figure 4-86. _ 
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Torque Bar 






Latch Stop 


Latch 


Contact -Operating 


Tab-Latch Bellcrank Tab 


Power-Tab Latch 
Figure 4-87. 


the front of the tab lever contacts the 
escapement and backspace pawls and forces 
them to the rear out of mesh with their racks. 
A small latch pivots on the escapement bracket 
at the right end of the tab lever. When the tab 
lever has moved far enough to the rear to 
release the pawls, the tab latch swings into a 
notch in the tab-lever assembly to hold it to 
the rear, thus latching the pawls out of their 
racks (Figure 4-88). A torque bar lockout tab 
on the tab lever holds the torque bar to the 
rear as long as the tab lever is latched out 
(Figure 4-89). This is necessary to keep the 
tab Interlock contact operating for the dura- 
tion of a tab cycle. 







Tab Torque Bar — 
Tab-Lever Latch 


Tab-Lever Pawl 


Tab-Latch Operation 
Figure 4-88. 


Torque Bar Tab Lever 






Lockout Tab 


Torque-Bar Lockout Tab 


Figure 4-89, 


. Old Level 


The old tab mechanism operates very similar 
to the current. Instead of the torque bar con- 
tacting the tab lever lug it contacts a trigger 
which, in turn, moves the tab lever to ne 
rear (Figure 4- 90) | 


The trigger also has an upright lug toward the 
front (Figure 4-90), which takes the place 

of the lockout tab (Figure 4-89). The rest of 
the tab operation is the same on both old and 
new mechanism. | 










Tab Lever Trigger 


Tab Lever Paw! 


Tab Lever 





Tab Lever Imprisoned 
Between Ears On Trigger 


Tab Lever Trigger 
Figure 4-90. 


Tab Lever Overthrow Stop (Old Level) 


An overthrow stop is mounted on the escape- 
ment bracket. It extends to the rear and _ 
down behind the trigger (Figure 4-91). The 
stop prevents the tab lever morn ae thrown 
into the tab rack. 
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\ Tab Torque Bar 





Tab Lever Latch . So a 
Figure 4-91. 


 f, Tab Governor (Both Levels) 


The carrier speed during a tab operation must 
be controlled to insure an accurate tab, re- 
duce the noise, and prevent excessive wear, 
and shock on the components. During a tab 
operation, the carrier is pulled to the right by 
the tension of the mainspring as during an 
-ascanement operation. The tab governor 
operates by limiting the speed with which the 
escapement cord drum winds up the cord. 


The beveled gear on the escapement cord 
drum meshes with the tab governor pinion 
located on the operational shaft to the right 
of the cord drum (Figure 4-92). The pinion 
gear operates between two collars. The left 
collar and the pinion gear have hubs enclosed 
by aclutch spring. The left collar is setscrewed 
to the shaft and the pinion gear pivots freely 
on the shaft. The spring is wound so that it 
slips when the pinion is held stationary and 
the operational shaft is turning. 


If the pinion gear is turned in the same direc- 
tion as the operational shaft but at a faster 
rate of speed, the friction of the clutch spring 
causes it to tighten around the two hubs lock- 
ing them together. During a tab operation, 
the cord drum drives the pinion gear in the 
same direction as the operational shaft. 

The mainspring tension causes the pinion to 
speed up and tighten the clutch spring. The 
mainspring then tries to accelerate the 
operational shaft. The mainspring does not 

~ have sufficient tension to drive the operational 
shaft, because of the drag present in the | 
system. The shaft must be driven by the 
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motor; therefore the speed of the tab governor 
pinion can be no faster than the normal 
speed of the operational shaft. The escape- 

- ment cord drum can wind up the cord only 
as fast as the pinion will let it. The gear | 
ratio between the pinion gear and the escape- 
ment cord drum allows the carrier to be 
moved at the proper speed during a tab 
operation. No governing action is obtained 
during approximately the first inch of carrier 
travel, because a short distance is required to 
tighten the tab governor clutch spring. 


Collor Turns With — 
Operational Shaft | 








r Tension Rotates 
Cord Drum 


Pinion Tries To 
Exceed Speed of 
Collar and Causes 
Clutch Spring to 

Tighten | 


Tab Governor Mechanism 


Figure 4-92. 


The tab governor pinion is the same size as 

the carrier return pinion gear. This makes the 
speed of the carrier the same for both tab and 
Carrier return. 7 


g. Tab Unlatching 


When the carrier reaches the desired stopping 
point, the escapement pawl must be allowed to 
re-enter the escapement rack and stop the 
movement of the carrier. The tab lever is 
mounted in an elongated hole at its pivot 
point. An extension spring holds the tab 
lever to the right. As the carrier moves 

toward the right, the tip of the tab lever 


_ contacts the set tab stop and is prevented 


from moving further (Figure 4-93A). The — 
Carrier continues to the right carrying the . 
_ pawls and the tab latch with it. Movement is 
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allowed by the elongated hole at the tab 
lever pivot. As the escapement paw! moves 
to the right in relation to the tab lever, a 
notch in the pawl allows it to drop off the 
lug of the tab lever and restore to the escape- 


ment rack (Figure 4-93B). Further movement 


of the carrier moves the tab latch to the right 


out of the notch of the tab lever (Figure 4-93C) 


The tab lever then restores and allows the 
backspace pawl to re-enter its rack. 


It should be noted that the escapement pawl 
ts allowed to enter the rack before the back- 
space pawl. The escapement pawl must be 
allowed to enter early to insure that it will 
enter the correct tooth of the escapement 
rack. If the backspace pawl were allowed to 
enter at the same time, the adjustment of the 
backspace rack could allow the backspace 
pawl to enter its rack stopping the carrier 
slightly to the left of the desired point. 
Delaying the entry of the backspace pawl 
prevents this possibility. 


The trigger moves to the right with the carrier 
during the unlatching travel of the carrier. 

At about the same time the tab lever is 
released by the tab latch, the tab lever trigger 
moves in front of a notch in the tab lever 
(Figure 4-94). The tab lever is then allowed 
to move forward into the rest position. The 
tab lever is restored by the action of the 
springs on the tab lever and the backspace 
pawl. 


When the tab lever trigger restores, the tab 
lever is allowed to reset for the next 
operation. As the trigger moves out of the 
notch in the tab lever, the tab lever is snapped 
to the right by its spring into position to be 
operated by the trigger. At the same time, 
the tab lever lug resets to the right in front 

of the escapement paw! ready for pawl re- 
lease on the next operation. A forward 
extension of the tab lever rests against the 
escapement bracket. A lug at the rear of the 
tab lever trigger rests against the tab lever 

to prevent the trigger from resting against the 
tab torque bar. Improper rest position of the 
tab lever can cause backspace problems if the 
backspace pawl is not allowed to mesh deeply 
enough into its rack, The tab lever will also 
fail to reset to the right in front of the es- 
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Cc. Tab Lever Unlatched And 
Restores Toward The Front 


Tab-Unlatching Operation 
Figure 4-93. 
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— Tab Torque Bar Holds 
Trigger To The Rear 
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Trigger Enters Note 
Of Tab Lever Allowing 
Tab Lever To Restore 
Forward 


Figure 4-94, 


capement pawl, if the tab lever rests too far 
to the rear. The tab mechanism would then 
be inoperative, because no pawl release could 
be obtained. | , 


kh. Tab Interlock 


‘The tab interlock prevents the tab lever from 
being latched to the rear during a carrier re- 
turn operation. if the tab lever were allowed 
to latch, the tab lever pawi could strike the 
right side of a set tab stop during a carrier 
return operation and lock the carrier. To 
prevent this from happening, the tab lever 
latch has a lower lug extending behind the 
escapement torque bar. When the escapement 
torque bar is pivoted, the tab lever latch will be 
rotated out of its latching position, thus 
preventing the tab lever from being latched 
out. The escapement torque bar pivots during 
a carrier return operation, spacebar operation, 
or print escapement operation. (Figure 4-95) 


SX 
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Tab Torque Bar 


Tab Lever Trigger 


Tab Lever 
Latch Rotated 
By Torque Bar 






Tab Latch 


Tab Lever Cannot Latch 4 iv, at Me 
Although Operated To The Rear hia. 


Escapement Torque Bar— " 


Figure 4-95, 
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were CARRIER RETURN AND INDEX 


The carrier ‘return mechanism returns the 
carrier to the left hand margin and automatically 
line spaces the paper whenever the carrier return 
keylever is depressed. Further depression of the 
carrier return keylever causes additional index 
operations. | 


The carrier is moved to the left hand margin 
by winding the carrier return cord onto a drum 
mounted on the rear of the escapement shaft in 
front of the mainspring. As the escapement 
shaft rotates, the carrier return cord drum will 
wind up the cord and move the carrier to the left. 
The carrier return cord passes to the left over a 
roller guide and around two pulleys on the left 
hand side of the machine. It is then hooked to the 
bottom of the carrier. (Figure 4-96) 


The power to turn the escapement shaft is | 
taken directly from the operational shaft. The 
escapement cord drum has a beveled gear molded 
on its front which meshes with a carrier return 
pinion gear that turns freely on the operational 
shaft. A spring clutch is employed to cause the 
carrier return pinion gear to rotate with the opera- 
tional shaft. The pinion gear drives the escapement 
cord drum in a clockwise direction causing the 
carrier return cord to be wound onto its ram 
(Figure 4-97) 


The left hand end of the carrier return pinion 
forms the arbor for the carrier return spring clutch. 
A second hub, the carrier return clutch arbor, is 
just to the left of the carrier return pinion. This 
hub is in constant rotation with the operational 
shaft and the carrier return clutch spring is 
anchored to this hub by a spring clip. The opera- 
tional shaft turns in the tightening direction of 
the spring, however, no drive occurs because the 
pinion hub is smaller than the inside diameter of 
the spring clutch. When the loose end of the carrier 
return clutch spring is pressed against the pinion 
hub, the spring clutch will tighten around the hub 
and drive the pinion. The tension of the spring 
clutch resists any change in size and will snap back 
to its normal size when the external pressure is re- 


leased. 


The external pressure required to cause 


the carrier return spring clutch to drive ts applied — 


by anylon shoe. The power to operate the nylon 


shoe against the clutch spring is taken from a single 
_lobed operational cam. 


(Figure 4-98) © 
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When the carrier return operational latch is pulled | 


down by the cam follower, the latch pulls the 
carrier return lever down. As the carrier return 
lever moves down, it pivots the clutch latch shaft. 
Attached to the right hand end of the clutch latch 
shaft is the carrier return clutch latch. As the 
carrier return clutch latch moves downward, it 
rotates the latch actuating arm which will pivot 
the escapement torque bar and remove the escape- 
ment torque bar and remove the escapement | 
_ pawl from the escapement rack. The clutch latch 
~ actuating arm are latched in their operates 
position. (Figure 4-99) 


Escapement Pawi 


Escapement Torque Bar Escapement Torque 


Bar Spring 


\ Clutch Latch 
Z\ Shaft 


Vas Ax 


LH Operational f | 





Pivot Pin 
' | Carrier Return Clutch 
Operational / cea 
Latch ae 


C, R. Latch Actuating Arm 
Figure 4-99, 


The left hand operational pivot pin is set 
screwed to the carrier return lever and pivots 
about its mounting hole as the carrier return lever 
moves downward. Located on the left end of the 
left hand operational pivot pin is the carrier re- 
turn clutch arm. As the carrier return clutch arm 
moves upward, the carrier return shoe actuating 
arm pivots and forces the carrier return shoe 
‘into the spring clutch. The carrier return clutch 
causes the carrier return mechanism to be latched 
in this active position until the carrier reaches the 
left hand margin. At that time, the clutch is un- 
latched and the escapement pawl is allowed to re- 
store into the rack. (Figure 4-100) 


When the carrier reaches the left hand margin, 


the carrier return mechanism must be restored to 
rest. The clutch is unlatched and the escapement 
pawl is restored to the escapement rack, ready for 
an escapement operation. The margin rack is 
mounted between the side frames and in front of 
the carrier. The margin rack has a small amount of 
lateral movement. When the carrier is away from 
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Figure 4-100. 


the left hand margin, a spring, located at the left 
end of the margin rack, loads the margin rack to 
the right. The carrier strikes the left hand margin 
stop and forces the margin rack to the left. An 
extension on the overbank guide located on the 
right hand end of the margin rack will pivot the 
carrier return uniatching belicrank. Operating the 


_ bellcrank, pulls the connecting link between the 


carrier return unlatching bellcrank and the carrier 


Margin Rack Spring 







Carrier Stop Latch 


Latch Keeper 


~ Overbank Guide | 
; Connecting Link 


Figure 4-101. 


return latch keeper, pulling the keeper forward > 
and releasing the clutch latch. The latch is re- 
stored to the rest position by the actuating arm 
bracket spring and the escapement torque bar 
spring. (Figure 4-101) 


lf the carrier is already resting at the left 
hand margin when a carrier return operation is 
initiated, the clutch is prevented from latching. 
The cam is not prevented from operating so a 
carrier return operation must occur. The carrier 


cannot be pulled farther to the left, because it is 


already against the left margin. The pull continues 
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on the carrier return cord until the cam follower 
passes the high point of the cam. During the time 


the cord is being pulled without moving the carrier, 


the carrier return mechanism must be allowed to 
slip in order to reduce the strain and prevent parts 
breakage. (Figure 4-102) 


The carrier return clutch arbor is indirectly 
driven by the operational shaft. A large shoulder 
on the arbor fits into a heavy clutch spring at the 
left called the torque limiter spring. The left hand 
end of the torque limiter spring is anchored, by an 
adjustable clamp, to the torque limiter hub. The 
torque limiter hub ts set screwed to the operational 
shaft. 


Cycle Clutch Pulley 
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| Extension 
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Hub Sleeve 


an Torque Limiter Hub 


Adjustable Clamp 


Operational 
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Ctutch Arbor 
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Figure 4-102. 


The operational shaft turns in the unwinding 
direction of the torque limiter spring. This tends 
to expand it and allow it to slip. The spring, how- 
ever, is heavy and considerably smaller in diameter 
than the carrier return clutch arbor, over which it 
fits. The friction present between the arbor and 
the spring, tends to drive the arbor even though 
it is in the unwinding direction of the spring, but 
insufficient driving force is obtained from this 
arrangement. The right end of the torque limiter 
spring has a loop formed to accept an extension 


spring. The extension spring is connected between — 


this loop and an eccentric stud on the torque 
limiter hub. The extension spring increases the 
force required to unwind the torque limiter spring 
so that no slippage occurs during normal carrier 
return. The torque limiter spring slips when the 
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carrier cannot move to the left. It also slips at 
the beginning of a carrier return operation to 
allow smooth acceleration and prevent a jerky start. 


The index mechanism indexes the paper 
vertically. An index operation can be obtained by 
depressing either the carrier return keylever or 
the index keylever. Depressing the carrier return 
keylever also causes the carrier to move the left 
margin, whereas depressing the index keylever 
causes only an index operation. 


The index mechanism is operated from the 
cam follower by means of a multiplying lever and 
the index link. The rear of the multiplying lever 
is always in contact with the multiplying lever 
stop attached solidly to the power frame. The 
index pawl carrier link always received the same 
amount of motion each time the cam operates 
regardiess of the position of the index lever. 
(Figure 4-103) 


Multiplying Lever 


Index Link 


Stop 





Cam Follower 


Figure 4-103. 


The index selection lever is held in the single 
or double space position by a toggle hair pin 
spring. The index selection lever movement is 
restricted by two extensions at the bottom of the 
lever, that contact the hairpin spring mounting 
stud. (Figure 4-104) 


During the double space position, the index 
pawl is allowed to enter the platen ratchet 
immediately. The index pawl then forces the 
ratchet forward two spaces until the pawl contacts 
the platen overthrow stop. The platen overthrow 
stop wedges the pawl into the ratchet teeth to 
lock the platen in pec 


If Saly a ae space operation is desired, 
the index pawl must be prevented from entering 
the ratchet until it has passed one tooth of the 
ratchet. The remaining travel after the index 
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Figure 4-104, 


pawl enters the ratchet is only sufficient to cause 
one tooth of rotation to the platen. The index 
pawl contacts the platen overthrow stop at the 


end of this stroke as on the double space operation. 


(Figure 4-105) 


index Selector Lever 


Index Pawl Carrier | 









Line Space 
Cam Lever 


Hairpin Spring Platen Overthrow Stop 


Figure 4-105. 


The index pawl entry into the platen ratchet 
is controlled by the line space cam lever located on 
the index lever. The line space cam lever has two 
steps at the forward end, in a position to contact a 
stud on the side of the index pawl. The index pawl 
is spring loaded toward the platen. With the index 
lever in the double space position, the index pawl 
rests near the platen ratchet. In the single space | 
position, the index pawl stud maintains contact 
with the line space cam lever longer and delays 
the entry of the pawl into the platen ratchet. 


The index pawl is designed with an elongated | 


pivot hole so that it ‘‘floats’’ forward during a 


8.29 
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- portion of the index stroke. As the index mechan- 


ism operates, the pawl engages the ratchet tooth. 
There is a slight delay until the pawl carrier reaches 
the end of the elongated slot in the index pawl. 
Because the pawi carrier is operated so sharply 

the platen is caused to move ahead of the index 
stroke. Without the elongated hole in the index 
pawl, the platen ratchet would reach the final 
position ahead of the index pawl. This is prevented © 


by the pawl moving with it and reaching the over- 


throw stop at the same time the platen reaches the 
final position. The pawl is then able to wedge into 
the ratchet and block any further rotation caused — 
by the momentum of the platen. (Figure 4-106) 

- Ratchet | | 


Line Space Cam Lever 





Overthrow Stop 


- Elongated Hole 
Figure 4-106. 


The 54 tooth index mechanism operates 
basically the same as the mechanism just described. 
However, there are three positions for the index 
lever. The line space cam lever has an elongated 
hole with three detent positions on the lower side. 
An adjustable stud, mounted on the index bracket, 
detents the line space cam lever to control index 
pawl entry into the platen ratchet. This permits 
feeding two, three or four ratchet teeth to index 
the platen a space, space and half and two spaces. 
(Figure 4-107) 


The platen variable mechanism provides the 
operator with a means of rotating the platen to 
a position other than the normal writing line. 
The platen variable is used for typing permanently 
above or below the writing line or locating the 
writing line afier reinserting the paper. The platen | 
ratchet must remain stationary when selecting a 
new writing line so that the detent roller will be 
seated between the two teeth of the ratchet at the 
new position. A clutch mechanism connects the | 
ratchet to the platen so that it can be engaged 


index Paw! _ 


- for line spacing and disengaged for variable opera- 


tion. The clutch can be disengaged by pushing 
the left hand platen knob toward the right, and as 
long as the platen knob is held to the right, the 
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platen can be rotated freely while the ratchet re- 
mains stationary. When the knob is released, 
the clutch is automatically re-engaged by spring 
tension. (Figure 4-108) 


When the driver is disengaged from the 
platen end plug, the platen can be turned to the 
desired position. The driver can then engage 
different serrations and lock the platen in the new 
postion. The left hand platen knob is mounted 
to a shaft that slides left-to-right inside the platen. 
A light compression spring holds the shaft toward 
the right to prevent free play. The shaft pushes 
agatnst the platen driver. Movement of the platen 
knob toward the right is transferred to the driver 
to disengage it from the platen end plug. 


The left side of the platen ratchet contains 
two pins that fit into a slot on the platen driver. 
The platen driver operates left-to-right and always 
turns with the ratchet. A compression spring be- 
tween the ratchet and the driver loads the driver 
to the left so the serrations on the outer surface of 
the driver mesh with matching serrations inside 
the platen end plug. The meshing of the serrations 
cause the platen, the driver, and the ratchet to be 
locked together and turn as a unit. (Figure 4-108) 


a. Pin Feed Platen 


~The purpose of the pin feed platen is to feed 
continuous forms. This is accomplished by © 
two pin wheel assemblies, one on each end of 
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the platen core. Platen cores come in lengths 
to accomodate most standard width forms. 


The pin wheel body is setscrewed to a hexa- © 
gonal shaft called the platen shaft. The platen 
core is keyed to the right hand pin wheel 
body. The platen ratchet is attached to the 
right end of the poaten shaft. (Figure 4-109) 


Each pin wheel body has 9 holes, symmet- 
trically spaced around its surface. In each 
hole is.a pin (.140” diameter). A cam attached 
to the pin wheel body causes the pins to 

slide in and out of their holes. Screwed to the 
cam is a control plate which is anchored to 
the cam anchor rod. Thecamisheld _ 
stationary by the control plate while the pin 
wheel body rotates with the platen when 
indexed. This means that the pins will 

exit and enter the pin wheel body at an exact. 
radial position thrus providing the motion 
necessary to feed forms through the type- 
writer. (Figure 4-110) 


Level 1 pin feed platens have a threaded 
shaft and .125’’ diameter pins. Level 1 and 
Level 2 parts are not interchangeable. Both 


levels are exactly the same functionally. _ 
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4-15. MARGIN 






The term ‘‘margin” is defined as the distance 
between the edge of the paper and the typewritten 
material. The purpose of the margin mechanism is 
to allow the operator to vary the length of the 
writing line. The left and right hand margins are 
determined by the position of the margin stops on 
the margin rack. The carrier travel is restricted by 
the position of the margin stops. (Figure 4-111) 


Control Plate 


The margin rack is a flat rack containing teeth 


Cam 


along its rear edge. The number of teeth per inch 
a 7 in the margin rack corresponds to the pitch of the 
Figure 4-110. | machine. aan | 
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Figure 4-111. 


Each margin stop has a pin and slider assembly Pin and Slider 
that meshes with the teeth at the rear of the margin 
rack. Each margin stop has a margin set lever 
attached to the pin and slider assembly. The margin 
set levers extend through a slot in the front case 
of the machine to make them accessible to the 
operator. Either margin stop may be repositioned 


Left Margin Stop 


by pushing the margin set lever to the rear to dis- Margin Rack 
engage the pin from the rack, then, by sliding the 

margin stop along the rack to the desired location. =| Xn - 
A line on each margin set lever serves as a pointer —MarginStopLatch : os 

to indicate the position of the margin stop in relation : _ ee i aeknek Bracket 


to the scale on the front of the case. A pointer, 

located on the front of the carrier, indicates the ee a ee Poa: 

position of the carrier. (Figure 4-112) | Figure 4-112. | 
7 a4 | Aree ae ee wae 
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The left hand margin stop controls the left 
margin. When the carrier is returned by the carrier 
return mechanism, an extension of the left hand 
margin stop is struck by the margin stop latch 
pivoted on the linelock bracket attached to the 
carrier. This action forces the margin rack to the 
left to unlatch the carrier return mechanism and 
leaves the car-ier resting at the left margin position. 


The right hand margin stop operates the line- 

— jock mechanism which in turn locks the keyboard 
when the carrier has reached the right hand margin. 
With the keyboard locked, the operator cannot 
continue typing at that position. However, the 
right hand margin linelock mechanism only locks 
the keyboard. The spacebar, backspace, tab and 
carrier return are not affected. (Figure 4-113) 


In addition to operating the linelock, the 
right hand margin stop also rings a bell several | 
spaces before the linelock action occurs. The bell 
warns the typist that the carrier is near the margin 
stop and in most cases allows sufficient space to 
complete a word or phrase before the line lock 
‘OCCuUrs: 
Sell Clapper 


| Sell Claoner 
m eelicrank 


BSeliringer Belicrank 
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_ Figure 4-113. 


lf the typist continues typing after the bell 
rings, the keyboard is locked after several spaces 
to prevent typing in the margin. The keyboard is 
locked by forcing a special bellcrank into the 
selector compensator tube to prevent the depression 
of any other interposer. (Figure 4-114) 


As the carrier approaches the right hand mar- 


gin, the bellringer bellcrank slides over two upright | 


tabs on the linelock bracket. This causes the bell- 
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Figure 4-114. 


ringer bail to the front of the machine. An exten- 
sion of the bellringer bail forces the keyboard lock- 
out beilcrank into the selector compensator tube. _ 


As the bellringer bail is cammed to the front 
of the machine, the bell clapper bellcrank pivots 


the bell clapper away from the bell. (Figure 4-115- 


4-116) Further rotation of the bail causes the bell 


clapper belicrank to slip off the bell clapper allow- | 
ing the bell clapper to restore to rest. (Figure 4-117} 


The pull of the bell clapper spring and the momentum 
of the bell clapper returning to rest causes it to 





Bell Clapper 


Bell 





Figure 4-117. 


Figure 4-116. 
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overthrow its rest position and strike the bell. When — 


the bellringer bail is allowed to restore, the bell 
clapper belicrank resets above the bell clapper 
ready for the next operation. 


The margin release mechanism allows an 
operator to type beyond the left and right margins 
without changing the position of the margin stops. 
The margin release operates by rotating the margin 
rack so the margin stops move upward out of the 
path of the linelock bracket on the carrier. 

(Figure 4-118) | 
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Figure 4-118. 


The margin release keylever pivots at the left 
side of the keyboard. Depression of the margin re- 
lease keylever causes the rear of the margin rack 
to rise. A lug on the left end of the margin rack 
remains in the path of the carrier to unlatch the 
carrier return if it ts operated with the margin re- 
lease keylever depressed. An extension spring re- 


stores the mechanism and holds it in the rest position. 


The margin stop latch mounted on the line- 
lock bracket, has an elongated mounting hole. It 
is spring loaded to the left so when the margin 
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release is depressed the stop latch will snap to the 
left, under the margin stop. This eliminates the 
need for the operator to hold the margin release 
depressed while backspacing or carrier returning 
into the left margin. (Figure 4-119) 
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Figure 4-119. 


The old level linelock mechanism locked the 
keyboard in the same manner as the present 


mechanism. However, the keyboard lock interposer — 


was composed of several parts. The bellringer bail 
operated the keyboard lock interposer which 
through an extension spring pulled the keyboard 
lock bellcrank into the compensator tube. 

(Figure 4-120) | ; 
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416. FABRIC RIBBON ~ 


The fabric ribbon mechanism can be divided 
into two separate distinct mechanisms. They are 
the ribbon lift mechanism and the ribbon feed 
mechanism. The ribbon lift raises the ribbon to 
the printing position before the typehead prints | 
and then restores the ribbon to allow a visible 
writing line. The ribbon feed moves the ribbon _ 
laterally past the printing point to provide an un- 
_ used portion for the next typing operation. Included 


Ribpon Lift Guide Assembly 
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Pointer 
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in the ribbon feed mechanism is the ribbon reversing 


~ mechanism which changes the feeding direciton when 
either end ot the ribbon | iS reached. 


The ibbon i. 9/16" fabric ribbon enclosed in 
a disposable cartridge unit for clean handling. 


The cartridge unit contains two spools on which the 


ribbon is wound. The ribbon is constantly fed from 
one spool to the other and back again. Once the 
ink supply has been depleted, the cartridge is 
simply snapped off, discarded and a new v cartridge 
is installed. (Figure 4- Tan 


— Ribbon Feed Ratchet 


Guide Lug 


Feed Plate 


Ratchet Detent Lever 
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Figure 4-121. 
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Located to the right of the pointer on the 
carrier assembly is the ribbon load lever. When 
this lever is pushed to the right, it forces the ribbon 
lift guide into an extreme lift position for conven- 
ience of changing the ribbon. This load lever ts 
detented to hold the ribbon lift in the high lift 
position. The cartridge is then removed from the 
ribbon feed plate and the ribbon can be easily 
removed from the guide without touching the 
ribbon. 


A new ribbon can be installed by reversing 
the above procedure. Tapered lugs on the sides 
of the ribbon feed ratchet cores automatically 
guide the ribbon spools into the correct position. 
Guide lugs at each side of the feed plate maintain 
the lateral position of the cartridge. Retainer 
springs attached to the guide lugs hold the cartridge 
down to prevent vibration. After the ribbon ts 
installed, the load lever is moved back to the left 
to allow the ribbon to restore to its normal position 
for a typing operation. (Figure 4-122) 
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Figure 4-122. 


The ribbon lift mechanism consists of a lift 
cam, acam follower, a control mechanism, and 
the ribbon lift guide assembly. The lift mechanism 
is mounted to the carrier and moves with it. The — 
ribbon lift cam is a single lobe cam that is setscrewed 
to the left side of the print sleeve. Each time a 
print cycle occurs the cam makes one complete 
revolution. (Figure 4-123) | 
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Figure 4-123. 


Ribbon Lift Cam 


The ribbon lift cam follower pivots on the 
carrier assembly above and to the rear of the cam. 
Each revolution of the cam raises the cam follower. 
The end of the ribbon lift control link fits into an 
elongated slot in the cam follower. The ribbon lift 
guide rests on the control link and pivots at the 
front of the carrier casting. As the cam follower 
is raised, the control link forces the ribbon lift 
guide assembly to pivot at the front and raise 
the rear of the assembly. A flat link from each 
side of the ribbon lift guide attaches to two pins at 
the front of the carrier to maintain the ribbon lift 
quide in a vertical position. (Figure 4-124) 
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The fabric ribbon mechanism has four lift 
positions. A lift position is selected by manually 
positioning the ribbon lift lever for stencil, low, 
medium, or high lift position. The height to 
which the ribbon will be raised is determined by 
the position of the ribbon lift control link in the 
elongated slot of the cam follower. When the control 
link is to the rear of the slot, no motion ts transferred 
to the lift guide assembly. When the control link 
is to the front of the slot, maximum motion is 
imparted to the lift guide assembly. 


The ribbon lift guide assembly is spring loaded 
into the rest position to ensure that it will restore 
rapidly and to prevent overthrow of the ribbon due 
to the momentum of the lift mechanism. 


The ribbon feed and reverse mechanism is 
mounted at the top of the carrier just in front of 
the typehead. The mechanism is detachable as a 
unit for repair or replacement purposes. 


The ribbon feed plate is made up of the following 


items: Two ribbon feed ratchets, the ribbon feed 
fever, the ratchet detent lever, the ribbon feed and > 
reverse plate, and a bracket that is used to attach 
the ribbon feed jever. The feed and reverse plate 
has the ribbon feed paw! mounted to it witha 
shouldered stud so that it can pivot freely. The 
ribbon feed lever protrudes through an elongated 
slot in the feed and reverse plate so it can transfer 
the rotary motion of the feed cam to a front to 
rear motion of the feed paw!. The front to rear 
motion of the feed pawl is used to move a ribbon 
feed ratchet two teeth to the rear on each feed 
stroke. The ratchet to be fed is determined by the 
position of the ratchet detent lever. (Figure 4-125) 
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The ribbon feed ratchet assemblies rotate 
freely around their respective feed ratchet spindles. 
The ribbon feed ratchet is designed to center the 
ribbon supply hub within the ribbon cartridge and 


lock it in place radially so that when the ribbon 


feed paw! moves a ratchet, the supply spool will 
also move. Two flat retainer springs are mounted 
on the ribbon feed plate at the rear so that they 
rest against the ribbon feed ratchets. The slight 
drag applied by the springs prevents the jerk of the 
ribbon feed operation from spinning the supply 
spool and spilling off excessive ribbon. (Figure 4-126) _ 
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Figure 4-126. 


Each feed ratchet contains a smal! bellcrank 
called the ribbon reverse trigger. This trigger is 
spring loaded down by a small flat reverse trigger 
spring. The reverse trigger is held within the 
ribbon feed ratchet in the inactive position as long 
as ribbon is around the spool. During the last 
revolution of the supply spool, the reverse trigger 
is released into the active position. This causes the 
lower extension of the reverse trigger to drop into 
the path of a notch in the feed and reverse plate. 
(Figure 4-127) 
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Figure 4-127. 
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On the forward or restoring stroke of the 
plate, the reverse trigger restricts one side of the 
plate from sliding forward. The other side continues 
to slide forward, thereby, causing a pivoting action 
to the entire plate about the point of restriction. 
This makes the front of the plate pivot toward the 
opposite side, positioning the feed pawl in line with 
the ratchet teeth of the ribbon feed ratchet con- 
taining the empty ribbon spool. On the next feed 
stroke, the feed paw! will engage the ratchet teeth 
of the empty spool, causing it to begin to take on 
ribbon (Figure 4-128). 
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Figure 4-128. 


Since the reversing action makes the “‘full” 
take-up spool become the supply spool and the 
“empty” supply spool become the take-up spool, 
it is necessary to disengage the ratchet detent 
lever from one feed ratchet and engage it with the 
other. This is done in step with the reversing 
operation. (Figure 4-129A) As the front of the 
feed and reverse plate swings, causing the feed 
pawl to engage with the opposite feed ratchet, it 
pivots the ratchet detent lever to the opposite 
spool. A stud riveted to the lever protrudes up 
through a slot in the feed and reversing plate linking 
the two together. A hairpin spring fastened to 
this stud and anchored to the feed plate provides a 
- toggling action to both the feed and reverse plate 
and the ratchet detent lever. (Figure 4-129B) In 
addition, the hairpin spring keeps the ratchet detent 
lever constantly spring loaded against the teeth of 
the feeding ratchet. 


Ribbon feed is interrupted during the stencil — 
mode of operati¢n. This is accomplished by centering 
the feed paw! between the ratchet spools so it can. 
move freely front to rear without engaging a 
ratchet tooth. The feed pawl is caused to operate 
in this manner by the ribbon lift lever when it is in 
the no lift or stencil position. (Figure 4-130) 
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Figure 4-130. 


Two lugs on the ribbon lift lever form a “V" 
which traps a lug on the ratchet detent lever. As 
the ribbon lift lever is placed in the stencil position, 
one or the other of the lugs, depending upon which | 
spool is being driven, will contact the lug on the 
ratchet detent lever and cam it to the center of 
the “V’". At this point, the ribbon lift lever will be 
in a detented position and the ratchet detent lever 
will be centered. With the ratchet detent lever 
in this position, the feed pawl will be guided 
between the ratchet spools. (Figure 4-131) 


- The old-level ribbon mechanism contains a 
few more parts than the current mechanism, 
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however, the operation is similar. The position of 

_ the feed paw! determines which ratchet is fed as - 
the paw! moves to the rear. The feed pawl 

pivots on a pin beneath the ribbon feed plate and 
extends up through a hole in the plate. Mounting of 
the pawl permits left to right as well as front to 

rear movement. An extension spring attached to 
the pawi restores the pawl to the rest position 

each time it operates. The spring also holds the 
pawl ieft to right into engagement with the correct 
ribbon feed ratchet depending upon the direction 
of the pull of the spring. The forward end of the . 
spring is attached to a lever called the ribbon teed 
detent lever. The detent lever pivots on the ribbon 
feed plate. When the lever is moved to the right, 
the feed pawl is pivoted into engagement with the 
right hand feed ratchet. When the detent lever is 
moved to the left, the feed pawl engages to feed the 
left hand ratchet. (Figure 4-132) 


The ribbon feed pawl is powered to the rear by 
the action of the ribbon feed cam. A sliding cam 
follower transfers the motion of the cam to the ribbon 
feed bellcrank which pivots and actuates the feed 
pawl to the rear. Sufficient motion is available from 
the cam to cause a two teeth feed of the ratchet. 

As the feed pawi restores to the front, it slides 

along the teeth of the ratchet into the rest position. 
The drag of the pawl along the teeth tends to 

rotate the ratchet backwards and unwind the ribbon. 
To prevent any backward rotation, a detent pawl is 
spring loaded into the teeth of the ratchet to allow 
feed in one direction only. ; 
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Figure 4-133. 
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To reverse the ribbon, a portion of the.reverse 
trigger pivots down through a hole in the ratchet 
into position below the ratchet as it does in the 
current mechanism. The empty spool rotates 


slightly farther causing the reverse trigger to contact 


and actuate the reverse lever which pivots just below 
the ratchet. The reverse lever is connected, by 
means of flat link, to an arm of the reverse yoke 
beneath the ribbon feed plate. The yoke is pivoted 
by operation of the reverse lever. A stud on the 
yoke at the rear of the pivot point extends up 
through the feed plate into a slot in the reverse 
interposer. Movement of the yoke positions the 
front of the reverse interposer left or right depending 
upon which ribbon spool is being emptied. 

(Figure 4-134) | 


_ Two things occur when the reverse interposer — 
is positioned. A hook at the front of the interposer 
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Figure 4-134. 


hooks around a lug on the ribbon feed detent lever. 
The interposer lever, mounted on the interposer, 

is positioned into the path of the ribbon feed 

pawl. The next operation of the ribbon feed cam 
causes the feed pawl to drive the reverse interposer 
to the rear. The hook at the front of the interposer 
pulls the lug of the detent lever to the rear causing 
the detent lever to pivot to the opposite position. 
Movement of the detent lever disengages the detent 
pawi at the full spool and allows the pawl to 
engage the ratchet at the empty spool. As the 

feed pawl restores, its spring pivots it over into 
engagement with the opposite ratchet. (Figure 4-135) 
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Figure 4-135. 
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4-17. FILM RIBBON 

The film ribbon mechanism mounts on and 
moves with the carrier assembly. The supply spool — 
of ribbon mounts on a permanent supply spool 


on the left side of the carrier. Due to the inner- 


connection between the plastic core of the supply 
spool, both spools rotate as a unit during a ribbon 
feed operation. As the ribbon comes from the 
supply spool, it threads around the ribbon circuit | 
to the take-up spool. The take-up spool is a 
disposable, transparent spool mounted on the right 
side of the carrier. Once the ribbon has been used 
and fed to the take-up spool, both the take-up 
spool and the plastic core from the supply side are 
removed and discarded. The new ribbon to be 
installed comes equipped with its own take-up 
spool fastened to the end of a clean leader. 

(Figure 4-136) 


Just prior to winding up the take-up spool, 
the ribbon passes around a feed roller. This roller 
determines how fast the ribbon will feed through the © 
machine. The ribbon feed and lift wheel is connected 
to the bottom of the feed roller by a left hand threaded 
screw. (Figure 4-137) 


The ribbon feed and tift wheel contains six- 
teen feed windows laid out in a circular pattern. 
A feed paw! operates in these windows and feeds 
one window each time the feed pawl is powered 
forward. (Figure 4-138) 


The ribbon feed cam, located on the print 
sleeve, supplies the motion to the feed pawl. — 
The motion from the cam is transmitted through 
an adjustable stud, to the cam follower which, in 
turn, drives the feed pawl. The cam 
follower mounts on a bracket that is fastened to 
the front carrier casting by two hex-headed screws. 
An extension spring, anchored to one of these 
screws, loads the cam follower against the cam. 
The feed pawl mounts at the top of the cam follower 
by a shouldered rivet and is spring loaded into 
engagement with the ribbon feed and lift wheel. 
(Figure 4- 139) | 


Once the ribbon leaves the feed roller, the 
used ribbon is wound onto the transparent take-up 
spool. The take-up spool receives its motion from 
the feed mechanism by a friction type spring drive: 
system. ee 4- i) | 
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Figure 4-139. 


A drive pulley located directly below the feed 
roller rotates with the feed roller during a ribbon 
feed operation. This drive pulley supplies the motion 
to the take-up pulley through a drive spring. The 
take-up pulley, driven by the drive spring, rotates 
about the take-up spool pivot stud and is held in 
place by a ’C’ clip. The shape of the belt groove 
in the take-up pulley is designed slightly different 
from that of the drive pulley. This is to permit all 
of the necessary slippage of the drive spring to occur 
at the take-up pulley and not at the drive pulley. 
This slippage is necessary to ensure the take-up spool 
will wind all of the ribbon. Two hooked lugs on the 
top face of the take-up pulley project into corres- 
ponding slots in the bottom of the transparent 
take-up spool. These lugs provide a locking 
connection between the take-up pulley and the 
disposable take-up spool, 
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Figure 4-140. 


To maintain a stable ribbon tracking character- 
istic from the supply spool to the feed and pressure 
rollers, the ribbon must be kept slightly taut through- 
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out the ribbon path. Any slack in the system will 
affect the tracking of the ribbon. The ribbon is 
kept taut by means of a shock spring and detent. 
As the ribbon is pulled through by the feed 
roller, the supply spool detent, located on the 
front of the shock spring, releases the supply 
spool to allow the ribbon to feed. (Figure 4-141) 
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Figure 4-141, 


To obtain the desired number of characters 
per spool of ribbon, a 9/16” wide ribbon is used. 
By varying the ribbon lift position for each character, 
a greater number of characters can be typed ona 
given length of ribbon. | 


The ribbon lift mechanism consists of a ribbon 
lift cam, a cam follower, a control mechanism, 
and the ribbon lift guide assembly. The lift 
mechanism is mounted to the carrier and moves with 
it. The ribbon lift cam is a single lobe cam that is 
setscrewed to the left hand side of the print sleeve. 
Each time a print cycle occurs the cam makes one 
complete revolution. (Figure 4-142) 
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The ribbon lift cam follower pivots on the 
carrier assembly above and to the rear of the cam. | 
Each revolution of the cam raises the cam follower. 
The end of the ribbon lift control link fits into | 
an elongated slot in the cam follower. The ribbon 
lift guide rests on the control link and pivots at 
the front of the carrier casting. As the cam follower 
is raised, the control link forces the ribbon lift 
guide assembly to pivot at the front and raise the 
rear of the assembly. A flat link from each side 
of the ribbon lift guide attaches to two pins at 
the front of the carrier to maintain the ribbon lift 
guide in a vertical position. (Figure 4-143) 
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Figure 4-143. 


The film ribbon lift mecahnism automatically 
changes the lift position to one of four different 
lift positions during each print cycle. This is 
achieved by changing the location of the lift 
control link in the slot of the cam follower. The 
four lift positions obtained by moving the control 
link are designated by “A”, ““B’’, “C’, and “D”. 
(Figure 4-144) | | 


Positions ‘‘A’”’ and “C” are low lift positions 
while ““B’ and “’D“ are high lift positions. These 
four lift positions occur in a definite order during 
a typing operation. It takes four print operations 
to complete a lift cycle which is from “A” to “B’’ 
to “‘C” to ‘“‘D”. On the fifth print operation, the 
lift cycle begins all over again with lift positon 
“A”. Changing the location of the lift control 
link in the slot of the cam follower produces these 
lift positions. 
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The different lift positions are determined by | 
the ribbon feed and lift wheel. The camming lobes 
on the perimeter of the wheel govern the position 
of the lift control link during each ribbon feed 
operation. These lobes which correspond to each 
feed window produce the four lift positions in a 


consecutive order as the wheel rotates 1/16 of a 


turn for each ribbon feed operation. (Figure 4-138 — 
and 4-145) 00 
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The motion produced by the camming lobes 


on the ribbon feed and lift wheel is transmitted to 


the lift control link by the ribbon lift control 

lever. The lift control lever is mounted to the front 
of the carrier by a shouldered screw and is spring 
loaded against the camming lobes of the feed and 
lift wheel. During the early portion of a print cycle, 
the feed and lift wheel tends to rotate backwards 
with the feed pawl. This happens because the feed 
pawl is cammed out of the feed window as it 
travels toward the rear of the machine. To prevent 
the feed and lift wheel from rotating backwards, 
the ribbon lift control lever serves to detent the 
feed and lift wheel. This is accomplished by a 
detent notch cut on the high lobes of the ribbon 
feed and lift wheel. (Figure 4-145) 


The selected ribbon lift position for each print 
operation ts always established by the ribbon feed 
operation from the previous print cycle. This is 
because the rotation of the feed and lift wheel 
does not occur until after the typehead has printed. 


: Ribbon Feed Paw! 
Ribbon Feea and Lift Wheel 


Cam Follower 





Lift Control Lever 
Figure 4-145, 


Whenever the machine ts used for typing 
stencils, the ribbon feed and lift operation must be 
locked out. This is accomplished by pushing the 
stencil lever, located on the front of the carrier to 
the rear. (Figure 4-146) 


The lockout of the feed mechanism ts 
achieved through a lug on the stencil lever. In the 
stencil position, the lug pivots to the right into the 
path of the upright lug of the feed pawl. Ribbon 
feed is interrupted because the feed pawl is not 
allowed to move to the rear and drop into the next 
feed window. 7 | 


Lockout of the lift operation is achieved by a | 
camming surface on the left end of the stencil lever. 
_ As the lever is pushed into the stencil position, 
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the lift control lever is cammed away from the feed 


~and lift wheet. This causes the control link to move © 


to the rear of the slot in the cam follower where no 
lift motion will be produced to the ribbon lift guid 
assembly. | | 


Ribbon Feed Roller 


Ribbon Lift Control! Link 
a Lift Cam Follower 


Camming Surface -" ae . 





Stencil Lever 


Stencil Lever Lug 


Feed Paw! 
_ Figure 4-146. 


When the operator desires to change the ribbon, | 
she begins by pushing the load lever to the rear 
into its load position. This causes the ribbon lift 
guide assembly to rise above the element so the ribbon 
may be easily threaded through the guides. 
Latching the load lever in its load position caused 
the lower extension of the load lever to contact an 
extension on the lift guide assembly and cam it 
upward. At the same time, an extension on the | 
pressure roller lever is contacted by the upper 
portion of the load lever and pivots the pressure 
roller away from the feed roller. The operator may 
now install a ribbon with no obstructions. 
(Figure 4-147) 


The early level film ribbon mechanism differs 
slightly from the mechanism just described. A 
supply drag lever is in contact with the ribbon on 
the supply spool. (Figure 4-148) 


A separate supply spool brake is used to 
stabilize the ribbon during the vibrations caused 
by reoeat spacebar, backspace or underscore. During 
a feed operation, the supply spool brake is mechan- 
ically disengaged by the ribbon lift mechanism. The — 
upper extension of the lift guide plate contacts the 
brake actuating lever when the lift guide is in 
the raised position. As the brake actuating lever 
pivots about its pivot point, it cams the supply 
spool brake out of engagement with the supply 
spool. (Figure 4-149) | 
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Ribbon Load Lever 
Figure 4-147. 


Extension Lug 


Shock Spring 






Feed Plate 
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Supply Drag Lever 
Figure 4-148. 


To prevent the ribbon feed and lift wheel from 
rotating backward during a feed operation, a 
detent spring rides in the feed windows of the 
ribbon feed and lift wheel. (Figure 4-150) 


In the stencil position, a shield is rotated 
beneath the feed paw! to prevent the feed pawl from 
operating in the feed windows. Lockout of the lift 
mechanism is achieved in the same manner as the 
present mechanism. However, the parts design 
is slightly different. (Figure 4-151) 


4-58 


~ HCS-220003 _ 


Roller eg 7 


Shock Spring | Al 






Supply Spool 


Feed Plate 


Lift Guide Plate 
Extension 


Supply Spool Brake 


Figure 4-149, 


~ Feed Window 


- Detent Spring 





Figure 4-150. 


The ribbon load operation is initiated by a 
ribbon load bail. A link is connected between the 
ribbon load bail and the load lever. The load 
lever raises the lift guide assembly in the same 
manner as the current load lever. (Figure 4-152) 
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Cam Follower 


Feed Pawl 
Control Link 





— Lift Contro! Lever 


Stencil Lever . 
(Stencil Position) 


Figure 4-151. 


Feed Paw! Shield 


Load Lever 


Lift Guide Assembly 





Ribbon Load Bail 
(Load Position) 


Figure 4-152. 


An adjustable pressure roller release arm is attached 
to the load lever to release the pressure roller in the 
load position. The pressure roller release arm 

pushes against the pressure roller lever. As the 
pressure roller lever pivots away from the feed 

roller, it also cams the supply drag lever away from 
the supply spool. Thus, all obstructions are removed 
to permit the operator to install a new ribbon. 
(Figure 4-153) | 
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Pressure Roller Lever 


Supply Drag Lever, 





Pressure Roller 
Release Arm 


Load Lever 


Figure 4-153, : 


1/0 INTERFACE. 


The interface is made up of 14 solenoids and 14 
switches which command the printer to function or 
inform the logic of the state of the printer, depend- 
ing on the mode of the terminal. 

4-19. SOLENOIDS 


KEYBOARD LOCK SOLENOID — This sole- 
noid when energized locks the keyboard keys. - 


BAIL SOLENOID — Upon receipt of coded in- 
formation from logic, the appropriate solenoid(s) 
are energized which in turn activate the selector 
latches R1, R2, R2A, R-5, T1, and T2. There are 
6 bail input solenoids. | 


CYCLE CLUTCH SOLENOID — Upon command 
from logic, the solenoid is energized which trips the 
cycle clutch latch mechanism for print cycle opera- 
tion. | 


SHIFT SOLENOID — Upon command from 
logic, the solenoid is energized which activates the 
shift mechanism for upper case shift. — | 
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OPERATIONAL SOLENOID — Upon command 
from logic, the desired solenoid (tab, space, back- 
space, carrier return, and index) is energized and 
the appropriate operation is initiated. 


4-20. SWITCHES 


BAIL SWITCHES — Six Reed switches which are 
actuated by the latch interposers (R1, R2, R2A, 
~R-5,T1, and T2) for encoding to the logic. 


OPERATIONAL SWITCHES — The tab, space, 
backspace, carrier return, and index switches en- 
code the information sent to the logic.to indicate 
the operation being Penormee: 


FILTER SHUTTER — A reed switch and bow 


tie shaped vane are operated by the rotation of the - 


filler shaft. A pulse is generated by the switch and 
sent to the logic as a strobe (LE) and a busy signal 
(TE) to control cycle time. 


SHIFT SWITCH — A micro switch sends a signal 
to the logic to indicate a case change to upper case. 
SHIFT INTERLOCK SWITCH — A reed switch 
_ operated by a vane which follows the shift cam in- 
dicates when the shift cycie is complete. 


421. TRANSMIT 


The switches are used when the terminal is in a 
transmit mode. A switch changing state indicates 
two things to the logic. 


a. Tells the logic that we are beginning to 
transmit a character. 


b. Tells the logic what character to transmit. 


When we transmit an operation one switch does 
both a and b above, but when we transmit a key- 
board character we rely on two switches. Filter — 
shutter performs function a alone, while we use the 
bail switches to perform function b. 


Filter shutter also tells the logic when to look at 
the bail switches. Its timing with regard to the bail 
switches is very critical. This timing RetehOnenIe 
will be covered in Section V. | 


4-22. RECEIVE 


The receive section of the interface consists of 
mag drivers and solenoids. One mag driver circuit 
_for each solenoid. When the logic receives and de- 
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_ codes a character low going pulses are sent to the - 


interface (in parallel) to turn on the mag driver(s) 
needed for that character. 


The low going signal is input to beso the PNP 


transistor of the mag driver circuit (2N 4125). That 


transistor “‘turns on’’. When it “turns on” the level. 
at the base of the NPN transistor (2N3569) goes 
more positive and causes that transistor to ‘‘turn 
on’. As long as we hold the input to the mag driver 


- circuit low both transistors will be ‘turned on”’. 


This “turn on” will apply a ground potential to one 
side of the related solenoid. The other side of the 
solenoid is connected to +24 volts. When the 
ground potential is applied we complete (or close) 
the circuit and current will flow through the coil, 
causing the armature to be attracted to the sole- 
noid. As the armature moves it will operate a me- 
chanical device in the !/O ie and initiate a me- 
chanical cycle, 


4-23. LOGIC. 


_ The logic is located on a single interchangeable 
board and consists of Transistor to Transistor Logic 


_ (TTL integrated circuits) and some discrete compo- 


nents. The Logic board must be supplied voltage 


_ from an external supply. Its requirements are +.5 


volts and +12 volts. The TTL integrated circuits 
have an operating voltage of +5 volts which may be 


- found on pin 8, ground may be found on pin 1 of | 


every 600 series IC. All other |C’s have +5 voits on 
pin 14 and ground on pin.7. Signal levels on the 
logic board are +5 volts = HIGH and 0 volts = LOW. 
The +12 volts operate discrete components on the 
board. a 


4-24. INTEGRATED CIRCUITS (Signetics Spec. 
Sheet) 


a, NAND Gates 


1. The SP680A is a Quad 2 input NAND 
Gate. It can be used in the Collector _ 
Logic configurations. 


2. The SP670A is a Triple 3 input NAND 
Gate. It can be used in the Collector 
Logic configuration. 


3. The SP616A is a Dual 4 input NAND 
Gate with an expander node. It can be 
_used in the Collector Logic configura- 
tion. A capacitor may be connected to 
the node pin to increase the turnon | 
_ time. The Fan-In Expander SP631A is 
connected to the node pin when addi- | 
tional diode inputs are needed. 
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Expander Gate 


1. 


The SP631A is a Quad 2 input 
Gate Expander used with the SP616A 


or SP659A to expand their input capa- 


bilities. 


Buffer Driven Element 


1. 


The SP659A is a Dual 4 input Buffer 
Driven NAND Gate with an expander 
node. It is capable of driving a heavy 
load. 


J-K Binary Element 


1. 


The SP620A is a DC-Triggered master- 


slave, J-K Flip Flop. The circuit may 
be set or reset synchronously with the 
Sp and Rp inputs with the clock line 
low. The circuit may also be switched 
synchronously using the J and K in- 
puts with a clock pulse. 


D-Flip Flop 


ie 


INPUTS 


The S8828A is a Dual Delay Binary 
Element which responds on the posi- 
tive going edge of the clock pulse. The 
logic level at the D input prior to the 
clock pulse will be transferred to the 
Q output with the rising clock pulse. 
The Sp and Rp are activated by ‘’O”’ 
level. A ‘“‘O" at Sp causes Q output to 
go to “’1"'A “O” at Rp causes O out- 
put to go to “1”. 


ee: AND NAND OR 


1 0 


1 


ooo 
O;,o] © 
mod 


1 1 


1 1 0 1 


g. 
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NOR 


1 
0 
0 


0 
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Single Shot 


1. The $8162A is a Nonstable Multivi- 
brator which can provide delays from 
80 nanoseconds to 2 seconds by using 
the appropriate external components. 
Pin 9 must be low when pin 10 goes 
low to get an output on pin 4. 

Truth Tables 

A Truth Table is an orderly array of all pos- 

sible combinations of inputs, together with 


the truth value of the resulting output. The 
Truth. Table ts shown in figure 4-154. 


BASIC LOGIC FLOW 
Transmit 


1. Bail Switch or Operational Switch 
actuated 


2. Control ogi: starts functioning 
3. ia into Print Register 

4. Load into Line Encoder 

5. Load into Serial Data Register 
6. Parity Generation — 


7. Output Buffers 


OUTPUTS OF THE IC NAMED 


EXCLUSIVE EXCLUSIVE 
OR NOR | 
0 1 
1 0 
1 0 


Figure 4-154. Truth Table 
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_of each gate. This sets all Q outputs high. 
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Receive 

1. Input Buffers — 

Control! Logic starts functioning 
Loaded into Serial Data Register 


Parity Detection | 


oO ue 


Line Decoder 

6. Loaded into Print Register 

7 | Loaded into Mag Driver Decoder 

8. Loaded into Mag Driver 

9. Performs proper mechanical operation 
SERIAL DATA REGISTER 

Transmit 


The Serial Data Register is made up of four 
S8828A Dual Delay Binary Elements. S. R. 


— Reset is fed into the set input of each flip 


flop. This drives the Q output high. The in- 
formation is loaded into each flip flop at the © 


reset input in parallel. |f a one (1) is to be _ — 


loaded into the register the reset input will 
remain high. For all bits that are not to be 
loaded into the register the reset input for 
that flip flop will go low and the Q output 
will go low. When the register has been set 
and reset according to the proper code the 
SHIFT pulse comes into the clock input of 
each flip flop and shifts the information out 
serially. 


Receive 


In the receive mode the leading edge of the 
Start bit is what starts the logic in motion. 
As Serial Data Receive goes high these sig- 
nals are set: Start Time, Cycle, Oscillator 
Gate, F. D. Reset, S. R. Reset, Clock, and 
Shift. Serial Data Receive is fed into the D- 
input of the register and K2-2 goes low. At 


the same time S.R. Reset goes low for 10 


microseconds and is fed into the set input 


3.71 milliseconds after the leading edge of — 
the start bit, we receive the first shift pulse 
and then one every 7.43 milliseconds for a. 


total of 8 pulses. When the start bitreaches _—_a. 
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_ the start gate the information is taken out 


in parallel as soon as Q of the start gate goes 


high. 


SERIAL DATA REGISTER — SHIFT 


CONTROL 


Transmit 


In transmit we must have 4 signals at the 
same time to get a shift pulse. Cycle, Trans-. 
mit, and S. R. Empty go high and will stay 
high for 67 milliseconds. The clock pulse 
goes high for 116 milliseconds once every 
7.43 milliseconds for a total of 9 clock 
pulses. These 4 signals are ANDED together 
in gate J2. It is inverted in the same gate. 
When all 4 inputs are high at the same time 
we then get a low out. This will fall at a 
clock rate. The output of J2 is collector 
ORED with H2. H2 will always be high 
while J2 is operating. J2 output is then fed 
into J1 and inverted. The output of J1 is 
shift. We then feed J1 into L5 and invert it 
again. This is the SHIFT line that is fed into 
the Serial Data Register Clock input. An 
SP659A is used here because of the rea 
load. 


Receive 


In receive we must have 3 signals at the 
same time to get a shift pulse. RCV and 
START go high. Start remains high for 
55.72 milliseconds. RCV remains high for 
67.43 milliseconds. Clock goes high 3.71 
milliseconds after RCV goes high and stays 
high for 116 microseconds once every 7.43 
milliseconds thereafter for a total of 8 
times. These 3 signals are ANDED together 
in gate H2. it is inverted in the same gate. 
When al! 3 inputs are high at the same time 
we get a low out. This will fall at a clock 


rate. The output of H2 is collector ORED 


with J2. J2 will always be high while H2 is — 
operating. H2 output is then fed into J1 and 
inverted. The output of J17 is Shift. We then 


_ feed J1 into L5 and invert it again. This is 


the Shift line that is fed into the Serial Data 
Register Clock input. 


SERIAL DATA REGISTER — aaa 


ae CONTROL 


: Transmit 
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Cycle 


The cycle latch is made up of 2 gates, 
J3 (SP680A) and H2 (SP670A). Be- 
fore a cycle starts the inputs should be 
set at these levels: J3-3 high, J3-4 high, 
H2-3 high, H2-4 low, and H2-5 high. 
J3-3 is high because of the proper in- 

_ put levels to H2. J3-4 is high because 
F2 (SP620A) Start Time flip-flop is in 
the reset condition. H2-4 is low be- 
cause J3-3 and J3-4 are at the proper 
levels. H2-5 is high because Link 
Ready is high. H2-3 is high because 
H1-2, H1-6, and F1-14 are high. Gate 
H1 (pins 2,3, 4, & 5) is used to gen- 
erate Stop Time in the transmit 
mode. Gate H1 (pins 6, 7, 9, & 10) 
is used to generate Stop Time in the 
receive mode. Gate F1 is used to 
generate Stop Time in case of a 

false start in the receive mode. The 
outputs of these 3 gates are collec- 
tor ORED together and are fed into 
H2-3. | 


Start Time must go low in order to 
start the timing of a cycle. Start Time 
is generated in Gate F2. F2-4 and 
F2-11 inputs are used in receive and 
will remain low in transmit. S. R. 
Load comes in on F2-5 and sets 

otart Time. This causes Start Time to 
go low. Start Time comes in on J3-4 
of the cycle latch causing J3-2, the 
true side of Cycle, to go high. The 
high on J3-2 is fed in on H2-4 causing 
H2-2 to go low. When H2-2 goes low 
it is fed into J3-3 and holds J3-2 high 
after Start Time goes high. 


To turn the Cycle off after 66.87 milli- 
seconds the Stop Time signal, which its 
fed in on H2-3, must go low. Gate H1 
(pins 2, 3, 4, &5) will do this in trans- 
mit. H1-3 will go high at the beginning 
of the cycle and remain high for 66.87 
milliseconds. H1-4 will go high when 
the check bit reaches the start gate. 
H1-5 is the Clock line. When these 3 
inputs are high at the same time, and 
only then, we will get a Stop Time 
pulse to turn the Cycle off. 


— Start Time, Transmit and Cycle are 
_ fed into J4 and NANDED togetier to 
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ensure that the Data input to the Se- 
rial Data Register will remain low dur- 
ing the transmit cycle. _ | 7 


S. R. Load 


S. R. Load is used mainly to load the 
serial Data Register during transmit. 
S. R. Load is generated by NANDING 
2 signals and inverting it again. Gate 
E1 (pins 9, 10, & 11) is used for this. 
Cycle comes in on E1-9. Cycle is high 
because a cycle has not been started 
yet. KEYBOARD READY comes in 





on E1-10 and goes high. When E1-9 


and E1-10 are both high at the same 

time output E1-11 will go low. E1-11 
is S. R. Load. E1-11 is then fed into 

E1-12, the output E1-14 is inverted. 

E1-14 is S. R. Load. 


S. R. Reset 


S. R. Reset is used to set the Serial 
Data Register flip-flops and reset the 
Parity flip-flop. E1-11 come inon | 
E1-7. This input will normally be set- 
ting high. E1-6 comes from E2-2 and 

is normally set high. E1-6 and E1-7 go 
low only for a few microseconds at the 
beginning of each cycle. When these 2 
inputs are high at the same time out- | 
put E1-5 goes low. E1-5 is fed 2 places, | 
straight into E2-12 and into a 10 mi- 
crosecond delay network. The delay 
network is made up of a SP616A with a 
capacitor connected to the node pin. 
The output of the delay network F1-2 
is fed into E2-13. With this delay net- 
work operating properly we will get a 
10 microsecond pulse out on E2-14. 
E2-14 is S. R. Reset. Once again we 

use an SP659A because of the heavy 
load it is required to drive. 


Parity Bit Injection and Interrupt 
Injection 


The Parity Bit is injected into the char- 
acter after it has been shifted from the 
Serial Data Register. Start, Transmit, 


~ and Cycle are NANDED together. | 


Parity Bit is collector ORED to this 
output. This is the first time we have © 
a complete character. This output ts 


i NANDED with Interrupt which is nor- | 
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mally setting high. The output is then — 
fed into the Output Buffer. Interrupt 
will remain high unless we are sending 
an interrupt. Then it will override the 
characters being sent. | 


Receive 


1. 


Start Time Generation 


Serial Data Receive comes into the In- 
put Buffer. The output then goes into 
an inverter H3 (pins 9 & 11). Serial 
Data Receive is then NANDED with 


RCV and Cycle. The output of H3 is 


inverted and fed into F2-4. This is the 
enabling pulse for the Start Time flip- 
flop. 


S. R. Reset Generation 


S.R. Reset in receive is generated by 
F. D. Reset. E1-7 will remain high at 
all times during receive. F1 and E2 
generate the 10 microseconds S. R. 
Reset pulse in receive the same way 
they generated the pulse in Transmit. 


SDR 


SDR is a controlled Serial Data Re- 
ceive which is fed into the D input of 
the Serial Data Register. This signal is 
made by NANDING SDR with RCV 
in gate H3 (pins 12, 13, & 14). 


Cycle 


In the receive mode we use the Set and 
Clock inputs of the Start Time flip- 
flop. H3-2 is fed into the set input and 
causes Q to go high. The Q output will 
stay high until the clock input rises 
and falls. F2-12 Start Time comes into 
the Cycle flip-flop on J3-4 and starts 
the cycle the same as in Transmit. 
H2-3 must go low to turn the cycle 
off. Gate H1 (pins 6, 7,9, & 10) will 
perform the function if it is a com- 
plete character. If the cycle started on 


false levels gate F1 will generate Stop 


Time. Assuming a normal character 


operation H1-9 will go high at the be- 


ginning of the cycle and remain high | 


for 63.16 milliseconds. When nen the Start $e 


Bit reaches the Start gate Start will go 


high. Start comes in on H1-10. Clock 

comes in on H1-7. When all 3 signals 
are high at the same time we get a 

stop Time pulse to turn off the revels: 


5, Eales Start - 


Now we will consider a false start. 
F1-10 will go high because we started 
a cycle. F1-13 will be high for 7.43 © 
milliseconds. F1-12 will go high be- 
cause we started the Clock running. 
F1-11 will be high because we do not 
have a complete Start Bit. This will 
give us a Stop Time pulse and turn the 
cycle off. The only time we can con- 

_ sider a false start is during the Start 
Bit time. This takes care of any cycles 
that are started by noise. 


SERIAL DATA REGISTER — TRANSMIT 
AND RECEIVE CONTROL | 


Transmit 


Link Rdy NANDS with Rev Cycle gate J5. 
Both of these signals will be high constantly | 
while we are in the Transmit mode. J5-2 
feeds in on H5-71 to ensure that H5 oper- 
ates during Transmit only. J5-2 is inverted 
in J5 (pins 6 & 5) to make a high Clock in- 


put for H5. Output Clock comes into H5-5 


to set the KEYBOARD READY flip-flop. 
The Clock input is always high during 
Transmit. F2-12 comes into H5-10 to reset 
KEYBOARD READY. H5-12 comes into 
E4-12 where it is NANDED with D3-14 to 


give a reset pulse for the Transmit flip-flop. 


E5-12 will set low accept during the actual 
Transmit of a character. E5-11 will be high 


as long as Link Rdy is high. E5-13 will be 


low before a character transmission because 
it is connected to E4-11. With these levels 
present E5-14 will be high. E5-14 feeds into 
E4-9. H5-12 comes into E4-10 to set the 
Transmit flip-flop. At the end of a cycle | 
D3-14 will go high causing E4-14 to go low. 
E4-14 feeds into E5-12 causing the Trans- 
mit flip-flop to reset. 


| Receive a 


| The Logic sets in the receive mode all of the 


time except during actual transmission of a 


7 _ character. H5-12 is high and feeds into F4-6. 
_ E5-14 feeds into F4-7. The output F4- 5 iS. 


then inverted to make the RCV level. 
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Off Line 


The 1030 is designed to work as an office 
typewriter off line. When it is off line the 
Clear to Send level will be low. The output 
of the Input Buffer will be high. L5-14 will 
be low. With these levels present the Trans- 
mit and Receive gate will be gated off. 


FREQUENCY DIVIDER AND SHIFT 
CLOCK 


Transmit 
1. Frequency Divider 


In the 1030 we have a need for a very 
stable Clock rate. This stability is re- 
quired for dependability in its re- 
sponse to codes. The clock rate is quite 
slow and a slow running Oscillator is 
not very stable. To gain stability we 
use a much higher frequency Oscilla- 
tor and divide it down to the Clock 
rate. The Oscillator runs at a frequency 
of 17.227 KHz. This gives us a 58 mi- 
croseconds square wave out of the Os- 
cillator. The output of the Oscillator 
is fed into E1-3 where it is NANDED 
with Oscillator Gate. E1-2 output is 
then fed into the clock input of the 
first Frequency Divider flip-flop. When 
Oscillator Gate goes high F. D. Reset 
goes low for 10 microseconds and Sets 
each gate in the Frequency Divider to 

— the True State (Q=1). Each Set and 
Reset of an N8828A that is not used 
must be tied high. Oscillator Gate goes 
high. F. D. Reset sets the Frequency 
Divider. D1-6 (Q) is low. Q is con- 
nected to the Data input of the flip- 
flop. The Clock input will go high and 
low at the Oscillator Frequency. D1-3 
goes high. The low at D1-2 is transfer- 
red to D1-5. D1-5 goes low and D1-6 
goes high. D1-6 is connected to D1-11. 
D1-11 goes high. As D1-11 goes high 
it transfers the high at D1-12 to D1-9. 
D1-9 goes high causing D1-8 to go low. 
The reason the flip-flops do not con- 
tinue to transfer is because N8828A 
responds to the positive going edge of 
the clock pulse only. The Data inputs 


are locked out once the clock is high, 


thus preventing more than one tran- 


sition of the binary per clock pulse. > 
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D1-3 clock input goes high again. The 
high that is now at D1-2 transfers to 
D1-5. D1-5 goes low, D1-6 goes high. 
Now D1-9 will change states because 
its clock input is high. This procedure 
takes place throughout the Frequency 
Divider causing D5 to toggle at a 7.43 
millisecond rate. 


2. Shift Clock 


The purpose of the Shift Clock net- 
work ts to provide a 116 microsecond 
Clock pulse every 7.43 milliseconds. 
D5-6 is NANDED with E4-11. E4-11 
is Transmit Control Level. E4-2 is 
NANDED with D4-9, D4-5, D2-9, 
D2-5 and D1-9. The output of D3 is 
Clock. Clock is inverted in H3 to get 
Clock. 





Receive 


In Receive the Clock pulse must fall in the 
center of the bit of information. To do this 
the true side of D5 is NANDED with the 
Receive Control Level. The output of E4 
then follows the same path as in transmit. 


FREQUENCY DIVIDER CONTROL 


Transmit 


The Frequency Divider Control is used to 
turn the Clock on and off. F3-5 will go low 
and cause F3-2 (Oscillator Gate) to go high. 
Oscillator Gate must be held high for 67 
milliseconds. F3-4 will go low for 7.43 
milliseconds. F3-6 will go low for 66.87 
milliseconds. F3-3 will go low for each 
Clock pulse. Clock holds the output high 
between F3-5 going high and F3-4 going 


low. F3-2 is Oscillator Gate. It is fed into 


E2-3, E2-3 is ANDED with the Oscillator 
Gate which has been delayed 10 micro- 
seconds. E2-2 is F. D. Reset. E2 is an 
SP659A because of the heavy load it must _ 
drive. | | 


Receive © 


The Frequency Divider works the same in. 

receive as in transmit except for 1 signal 

level. F3-5 stays high all the time in receive. © 

F3-4 will go low and turn Oscillator Gate 

on. F3-3 and F3-6 will keep it on for 66.87 
| se 4-65 
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milliseconds. Oscillator Gate and F. D. Re- 
set operate the same as in transmit. 


PARITY GENERATION AND | 
DETECTION 


Transmit 


_ Parity Generation is accomplished with a 


control gate, flip-flop and an extended 
NAND Gate. The control gate NANDS 


| Shift and Transmit Control Level with Start 


from the Serial Data Register. E5-6 will be 
used as a Clock input for the Bit Counter. 
A “1” is loaded into the Serial Data Regis- 
ter. E5-7 will go high for 66.87 milliseconds 
because of actual transmission of a charac- 
ter. E5-10 will go high with the Shift pulses. 
E5-9 will be low. Therefore, when the Shift 
pulse comes in on E5-10 the output of E5 
will remain high. D5 was put in the reset 


condition by S. R. Reset and will remain in 


that condition until the Clock input goes 
low and back high. E5-9 will stay low until 


_ after receipt of the 6th Shift pulse. The 6th 
Shift pulse comes in to E5. The output does © 


not change because E5-9 is stiil low. D5 has 
no change. As the Shift pulse returns to its 
low state E5-9 goes high. As the 7th Shift 
pulse comes into E5-10 the output E5-6 


_will go low for the time of the shift pulse, 


then back to its high state. This causes D5 
to change states making D5-9 high. D5-9 is 


then fed into an extended NAND Gate. The 


NAND Gate and its extenders are: L4 (pins 
10, 11, 12, 13 and 14) an SP616A, L3 (pins 
9,10, & 11) an SP631A, L3 (pins 12, 13, & 
14) an SP631A and E3 (pins 2, 3, & 4) an 
SP631A. All 10 inputs must be high at the 
same time for L4-14 to go low. The inputs 
are: E3-4 Transmit Control Level, E3-3 _ 
Parity Flip-flop, L3-12C, L3-13 T, Le-10 4, 


L3-11 2, L4-10 Start, L4-11 B, L4-12 A and 


L4-13 8. When ail 10 inputs are high, L4-14 


will be low. An “F” is to be loaded into the 


serial Data Register. S. R. Reset comes into 
D5-13 and resets D5. E5-7 goes high for 
66.87 milliseconds. E5-9 goes low with 

S. R. Load as the Serial Data Register is. 


loaded for the letter ’’F’’. 7.43 milliseconds 


later E5-10 goes high for 116 microseconds. 
E5-6 does not change because E5-9 is low. 
The Shift pulse on E5-10 goes low. E5-9 
goes high. 7.43 milliseconds later E5-10 
goes high. E5-6 goes low for 116 micro- 
seconds then back to its high state. As E5-6 
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goes high D5 changes states. D5-9 is now 
high. The 3rd Shift pulse comes in on 
E5-10. E5-6 goes low for 116 microseconds 
then back to its high state. As E5-6 goes - 
high D5 changes states. D5-9 is now low. 
E5-9 now goes low. The 4th Shift pulse 
comes in on E5-10. E5-6 does not change 
because E5-9 is low. D5-9 stays low. E5-10 
goes low. E5-9 goes high. The 5th Shift 
pulse comes in on E5-10. E5-6 goes high. 
D5 changes states. D5-9 is now high. The 
6th Shift pulse comes in on E5-10. E5-6 
goes low because E5-9 is high. D5 changes 
states. D5-9 is now low. E5-6 goes high. 
E5-10 goes low. E5-9 goes low. The 7th 
shift pulse comes in on E5-10. E5-6 stays 
high because E5-9 is low. D5 does not 
change. D5-9 is low. The Check bit is added 
to the character at this time. L4-14 will de- 
termine if we have a Check bit or not. The 
10 inputs that contro! L4-14 are setting at 
these levels now: E3-3 low, E3-4 high, 
L3-12 high, L3-13 high, L3-10 high, L3-11 
high, L4-10 high, L4-11 high, L4-12 high, 
L4-13 high. One input is low, therefore, 
L4-14 is high and a Check bit will be 


added. 


Receive 

Parity Detection is accomplished oe 
control gate and a bit counter. Receive 
Contro! Level is NANDED with Serial Data 
Receive to the Serial Data Register and 
Shift. Receive Control Level on E5-3 will go 
high and stay high 66.87 milliseconds. Se- 
rial Data Receive on E5-5 will go high and 
low with the character signals received. 
Shift on E5-4 will go high for 116 micro- ° 


~ seconds once every 7.43 milliseconds for 8 


times. S. R. Reset comes in on D5-13 reset- 
ting D5. D5-9 is now low. Each time Serial 
Data Receive and Shift are high at the same 
time, E5-2 will go low. E5-2 goes low for 
116 microseconds then back high. Each © 
time E5-2 goes high D5 will change states. 
D5-8 is the Parity signal. 


SERIAL DATA REGISTER EMPTY 


— Transmit 


1. Serial Data Register Empty _ 


Serial Data Register Empty is the sig- 
nal used to tell the Serial Data Regis- — 
ter Cycle Control that the Serial Data 
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Register is completely empty. One in- 
put from each flip-flop of the Serial 
Data Register comes into the Serial 
Data Register Empty extended NAND 
gate and its expanders. Following the 
8th Shift pulse the Serial Data Regis- 
ter Flip-flops will all have their QO side 
high except for Start, it will have Q 
high. When this condition is present 
Serial Data Register Empty will go low 
indicating that the register is empty. 
L4-2 is then inverted in J1 to make 
Serial Data Register Empty. 





LINE DECODER 


a. Receive 


le 


4-35. 


Line Decoder 


The Line Decoder converts Line Code 
into Latch Code. The information is 

loaded into the Line Decoder in paral- 
lel. The information is then NANDED 
with P. R. Load. J5‘(pins 9,10, & 11) 
converts B into T? Load. J5 (pins 12, 


13, & 14) converts A into T; Load. J3. 


(pins 5, 6, & 7) converts 8 into R2A 
Load. J3 (pins 9, 10, & 11) converts 2 
into Ry Load. J4 (pins 6, 7,9, & 10) 
converts 8 and 4 into R? Load. J4 
(pins 11, 12, 13, & 14) converts 8 and 
4 into R2 Load. The proper inputs to 
either gate will give us R? Load. M4 
(pins 6, 7,9, & 10) converts 1 and 8 
into R-5 Load. M4 (pins 2,3, 4, & 5) 


emvemmresnarncelacmencelescemn 


~ converts 8 and 1 into R-5 Load. The 


proper inputs to either gate will give 
us R-5 Load. The output must go low 
for that information to be loaded into 
the Print Register. 


LINE ENCODER 


a. Transmit 


1. 


Line Encoder 


The Line Encoder is used to convert 
latch code into Line Code. The Print 
Register outputs are NANDED with 
S. R. Load to give us Line Code to be 
loaded into the Serial Data Register. 
N2 (pins 5,6, & 7) convert R2A into 
8. N4 (pins 2,3, & 4), M3 (pins 2, 3, 
& 4) and J3 (pins 12, 13, & 14) con- 
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vert R-5 and R2A or R-5 and R22, into | 


1. N3 (pins 2, 3, & 4) converts R1 into 
2. N2 (pins 9, 10, & 11), N2 (pins 12, 
13, & 14) and N2 (pins 2, 3, & 4) con- 


‘vert R2 and R2A or R92 and R2a< into — 


4. P3 (pins 2, 3, & 4) convert T7 into 
A. R4 (pins 2, 3, & 4) convert T2 
into B. The outputs go low when we 
don't load those bits into the Serial 
Data Register. 


SWITCH ENCODER AND PRINT 
REGISTER 


Transmit 


ti 


Switch Encoder 


The Switch Encoder converts Bail 
Switches, Operational Switches and 
Control Modes into Latch Code for 
the Print Register. Ali Switch Encoder 
inputs will set normally high and go 
low. The output will be normally low. 
There are 6 groups of Switch Encoder 
Gates, one representing each of the 
bails in the printer. When a character 


_is selected from the keyboard and T2 


Bail Switch closes R5-14 output will 
go high. R5-14 is NANDED with Key- 
board. R4-5 output feeds into R4-13, 
the T? Print Register latch. When an 
operation is performed its switch ter- 
mination is fed into the proper gates 
to give us the code we need. The code 
for Space is T2, T1, R1, R2, and Roa. 
Space Switches termination is fed into 
T2 Switch Encoder, T1 Switch En- 
coder, R1 Switch Encoder, Ro Switch 
Encoder and R2,A Switch Encoder. 

R2 Switch Encoder Gate has all of the 
operational switches coming into it so 
its output is called Switches and is 
used to set Switch Pulse Pulse Delay. 


Print Register | 


The Print Register is basically a storage 
and buffer unit. The Print Register is _ 
the only place in the logic that Code is 
held until the next character comes in. 


_ The outputs from the Switch Encoder 


are fed into the true side of each bail 
latch. Register Reset is fed into the 
false side of each Print Register latch. | 


Each Print Register latch is made up 
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frou 2 SPEB0A gates. The latch is set 
by feeding a low into the true side 
from Switch Encoder outputs. The 
outputs of the true sides are then fed 
into one of the inputs of the false side. 
The latch is reset by feeding Register 
Reset into the other inputs on the 
false side of the latch. The outputs of 
the false sides are then fed into the in- 
puts of the true side of the latch. 


Receive 


1, 


1, 


Switch Encoder 


The Switch Encoder is used only to 
generate a Switches output in receive 
which is used in generating an inter- 
lock for operations. 


Print Register 
The Print Register is loaded from the 


Line Decoder in the receive mode and 
operates the same as in transmit. 


MAGNET DRIVER DECODER 


— Receive 


Bail Magnet Drivers 


The Bail Magnet Drivers are each made 
up from one SP680A Gate. One input 

from the Print Register and one input 

from U3-11. Both inputs to a Bail 


Magnet Driver must be high to get the 


output to go low. When the output 
goes low that magnet is energized. S5 
(pins 5,6, & 7) is the T2 Bail Magnet 
Driver Gate. Its inputs come from 
U3-11 and Print Register T2 (R4-14). 
S5 (pins 2, 3, & 4) is the T1 Bail Mag- 
net Driver Gate. Its inputs come from 
U3-11 and Print Register Tz (P3-14). 
S5 (pins 12, 13, & 14) is the Raa 


- Bail Magnet Driver Gate. Its inputs 


come from U3-11 and Print Register 
R2A (P4-2). S5 (pins 9, 10, & 11) is 
the R1 Bail Magnet Driver Gate. Its 
inputs come from U3-11 and Print 
Register R71 (N3-14). T5 (pins 5, 6, & 
7) is the R2 Bail Magnet Driver Gate. _ 
Its inputs come from U3-11 and Print _ 
Register R2 (N4-14). T5 (pins 2, 3, & 


4) is the R-5 Bail Magnet Gate. Its in- : a. 3 


puts come from U3-11 and Print Reg- 
ister R-5 (M3-14). 


2. Cycle Clutch Magnet Driver — 


The Cycle Clutch Magnet must be 
energized each time we print a charac- 

ter. S4 (pins 11, 12, 13, & 14) is the 
Cycle Clutch Magnet Driver Gate. 
S4-11 is connected to T2-11 which 
will go high as soon as the Print Regis- 
ter is loaded with the new character. 
$4-12 will go high with Output Clock. 
S$4-13 will be high because we did not 
receive the code for a Space. S4-14 
output will go low for the duration of 
Output Clock and Cycle Clutch Magnet 
will be energized. 


3. Space Magnet Driver Gates 


The Space Magnet Driver network is 
made up from four gates: T3 (pins 2, 
3,4,5,6, & 7), an SP616A; E3 (pins 
9,10,& 11), an SP631A; T5 (pins 13 
& 14) and T5 (pins 9,10, & 11), an 
SP680A. T3 and E3 are used to detect 
the Space Code. T5 (pins 13 & 14) is 
an inverter. T5 (pins 9, 10, & 71) ts 
actually the space Magnet Driver Gate. | 
The space level is NANDED with a sig- © 
nal that is made up from Text and Out- 
put Clock. T5-11 goes low and the 
Space Magnet will be energized. 


4. Operational Magnet Drivers 


The Operational Magnet, Driver Gates 
NAND the proper Print Register out- 
puts with Operation and Control. S3 | 
(pins 11, 12, & 13) is the Index Mag- 
net Driver Gate. The code for Index 
is Ri, R2, and T2. R2 is not fed into 
the gate because R2 and R72, indicate 
‘an operation or contro! code. Rj and 
T2 are NANDED with Operation and 
Control. $3-14 wil! then go low and 
the Index Magnet will be energized. 
Each of the Operational Magnet 
Driver Gates operate in the same man- 
ner. : 7 


ek PRINTER MAGNET CONTROL 


"Receive 
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Print and Space Control 


The Print and Space Control tells the 
logic that a print or space operation is 
taking place. U4-13 will be high be- 
cause we are in the receive mode and 
ready to receive information. U4-12 
will go high each time we get an Out- 
put Clock. U4-14 output is fed into 
U4 (pins 2 & 4) and inverted, because 
Cycle Trip is now high; U4-2 output 
is then fed into Print and Space gate, 
Space Magnet Driver Gate and Cycle 
Clutch Magnet Driver Gate. U4-2 

will normally be low and go high for 
12 milliseconds, then it will go back 
low. U4-7, the other input to Print 
and Space gate, comes from 714 (pins 
2,3, & 4) which defines an operation 
or control code. U4-5 will go low dur- 
ing a print or space for the same 
amount of time as Output Clock is 
high. 


Bail Flip-flop 


The Bail Flip-flop controls the length 
of the pulse sent to the Bail Magnets. 
T2 (pins 9, 10, & 11) of the Bail Flip- 
flop is set by the Print and Space gate 
when it goes low. In a print operation 


the bail pulse should be 18 to 22 milli- 


seconds long. T3-11 will be high be- 
cause of Link Rdy. T3-12 will be high 
because the Filter Shutter has not 
closed yet. [3-13 will be high because 
we did not receive the code for a 
Space. T3-10 will go high when Print 
and Space set the Bail Flip-flop. This 
will cause output T3-14 to go low and 
hold the flip-flop in the set condition 
even after Print and Space has gone 
back to normally high state. T2-11 
output is NANDED with Print and 
opace. When Print and Space goes 
back high U3-5 output goes low. 
U3-5 is fed into U3-10 and is inverted. 
The output of the inverter U3-11 is 
NANDED with each of the true out- 
puts from the Print Register. If T2 
from the Print Register is high when 
U3-11 goes high, the Bail T2 Magnet 
Driver output will go low and the Bail 





T2 Magnet will be energized. Approxi- 


mately 30 to 34 milliseconds after the 
Bail Flip-flop sets, the Filter Shutter 
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closes and resets it. When the Bail 


Flip-flop resets it causes U3-11 to go 
low. When U3-11 goes low the Bail 
Magnet Driver gate turns off and the 
Bail Magnet will de-energize. | 


Operation and Control 


Operation and Control is the level that 
turns the Operations and Controls off 
and on. U4 (pins 12, 13, & 14) 
NANDS Output Clock and Text to- 
gether to give us a 12 millisecond op- 
erational magnet pulse. The output of 
U4 is then fed into T4-10 and inverted, 
because Cycle Trip is high. The Opera- 
tion and Control level comes from 5 
gates that are collector ORED to- 
gether. All 5 gates must be high at the 
same time to get an operation and con- 
trol function. U4 (pins 12, 13, & 14) 
and T4 (pins 10 & 11) determine the 
length of the Operation and Control 
pulse. T4 (pins 2,3, & 4) and T4 (pins 
12 & 14) determine if the code re- 
ceived is an Operation or Control 
Code. S3 (pins 6, 7,9, & 10), S3 (pins 
2,3,4,& 5) and T4 (pins 5, 6, & 7) 
are code inhibiting gates. There are 6 
operational codes that are not used in 
the 1030. These gates will cause the 
logic to ignore those codes. U4 (pins 
12, 13, & 14) NANDS Output Clock 
and Text together to give us a 12 mil- 
lisecond operational magnet pulse. The 
output of U3 is then fed into T4-10 
and inverted. | 


4-39. SWITCH PULSE PULSE DELAY 


a. Transmit 


1. 


Switch Pulse Pulse Delay 


The Switch Pulse Pulse Delay network 
filters out switch bounce and holds 
Switch Pulse Pulse Delay high for 2 
milliseconds after the switch has 
opened back up. The Switch Pulse 


_ Pulse Delay network can be set by 


either of 2 ways, with Switches input 
on W5-12 or with the Filter Shutter 


Switch. A character is printed from 


the keyboard and the Filter Shutter 
Switch closes pulling U2-11 and U2-5 


low. U2 (pins 11, 12, 13, & 14) filters” 
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out switch bounce. U2 (pins 2, 3, 4, 
5, & 6) is the true side of the Switch 
Pulse Pulse Delay latch. U2-5 goes low 
causing U2-2 to go high. U2-2 feeds 
into U1-9 to hold U2-2 latched high. 
25 to 30 milliseconds later the Filter 
Shutter Switch opens. U2-11 and U2-5 
go high. U2-2 will remain high for 2 
milliseconds because of the time delay 
in gate U2 (pins 11, 12, 13, & 14). 2 
milliseconds after the Filter Shutter 
Switch opens U2-14 goes low. U1-10 
will then reset the Switch Pulse Pulse 
Delay latch. For an operation, the in- 


_ put that sets the latch is Switches on 


W5-12. W5 (pins 12 & 14) is an in- 
verter which feeds U2-12 and U2-4. 
The rest of the Switch Pulse Pulse De- 
lay network functions the same as for 
a print character. An automatic EOA 
does not close a switch and the code 
does not have RQ in it. Therefore 
EOA must also be fed into the true 
side of the Switch Pulse Pulse Delay | 
latch so that it can generate a Switch 
Pulse Pulse Delay signal. 


Receive 


1, 


Switch Pulse Pulse Delay 


The Switch Pulse Pulse Delay network 
functions the same in receive as in 
transmit. 


RECEIVE OUTPUT CLOCK CONTROL 


Receive 


T. 


Receive Output Clock Control 


Output Clock must be started as soon 
as the complete character has been re- 
ceived. J2 is used to set the Receive 
Ready Flip-flop. J2-12 will be high be- 
cause Receive is normally high. J2-11 
will be high because Start Time is low 
for the first 3.71 milliseconds of each 
character. J2-10 will be high because © 
Cycle goes high at the beginning of 
each character and remains high for 
63.15 milliseconds. J2-13 will go high 
when the Start Bit reaches the Start 
Flip-flop. J2-14 will go low setting H4. 


_ H4-7 will be high because we have a 


carrier established. H4-7 must be high 
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2. Check Gate 
The Check Gate triggers the Check 
Flip-flop in case of a parity error detec- . 
tion, Li NANDS Receive Ready, Text 
and Parity to get the Check Fiip- flop 

_ trigger pulse. 

Ready Lamp 
The Ready Lamp tells us that we have 
established a carrier. The lamp driver 
input is connected to CTS LCL which 
goes low when a carrier is established 
turning on the Ready Lamp. 

OUTPUT CLOCK 

Transmit 

1. Register Reset 


in order to set and reset the Flip-flop 
with the J & K inputs. H4-3 Receive 
Ready is NANDED with Bail Flip-flop 
and Receive Cycle to get Clock Start. 
Clock Start is the trigger pulse for © 
Output Clock in the receive mode. 
P1-13 is high because H4 has just been 
set. P1-12 is high because Receive 
Cycle Flip-flop has not set yet. P1-11 
is high because we are not in the print 


portion of the cycle yet. P1-14 Clock 


Start goes low and is inverted in F4 to | 
make our Print Register Load Pulse. 
F4-14 is fed into F3 to give us a 50 
microsecond time delay. The low pulse 
out of F3 is used to reset H4. When 

H4 resets P1-14 goes back to its high 
state. When H4 is reset F5 Receive 
Cycle Flip-flop is set. F5-3 Receive 
Cycle will stay high until the end of 
Output Clock. 


The Register Reset pulse resets the 
Print Register and is the trigger pulse 
for Output Clock in the transmit 
mode. Switch Pulse Pulse Delay is 
NANDED with Keyboard. W1-2 out- 
put is NANDED with Clock Start. 
W1-14 will normally be low and go 
high with Switch Pulse Pulse Delay in 
transmit. W1-14 is fed into W1-10 and 
V1-13. V1-14 will stay high for 10 mi- 
croseconds after its input goes high. — 
Output V1-14 is fed into W1-9. This 
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will give us a 10 microsecond pulse 
out on W1-11. W1-11 is Register Re- 
set. 


Output Clock 


Output Clock gives us a reference b. 
from which to start our cycle. V3 
(pins 2,5, & 6) and W1 (pins 5, 6, 

& 7) hold the Output Clock input 
latch reset. W2-5 will normally be 
setting low. When W1-2 goes low to 
generate Register Reset, W2-5 goes 
high and W2-4 goes low. This holds 
W2-2 high and holds W2-14 high. As 
Register Reset is fed into W2-12 the 
output W2-14 will go high. W2-14 
goes back low the Output Clock 
Single Shot is triggered. V2, an 
N8162A, must have its output pulse 
set for 12 to 13 milliseconds. This ts 
done by adjusting R37, a 5K poten- 
tiometer. If W1 (pins 5,6, & 7) or V3 
(pins 2, 5, & 6) do not have a low out- 
put we will not trigger another Output 
Clock until they go low. 


b. Receive 


i: 


4-43. 
Register Reset 


a. 
Register Reset pulse is generated the 
same as in transmit except for the 
originating signal. W1-2 will remain 
high at all times during the receive 
mode because Keyboard on W1-4 will 
be low. Clock Start comes into W1-12 
to start out Register Reset gates to 
functioning. 


Output Clock 


The Output Clock pulse is generated 
the same as in transmit_except for the — 
originating signal. The Clock Start 
pulse comes in on W2-11 and goes low 
for 50 microseconds. W2-14 goes high. 
At the same time Register Reset goes 
low, but it has no effect because W2-11 
is already low. W2-14 will be high for 
50 microseconds per character in re- 
ceive. 


INTERLOCK 


a. Transmit 


Section IV 


1. Interlock | 


The Interlock latch is held in the reset 
condition all the time during the trans- 
mit mode. W2-6 will remain high. 


Receive 
1. Interlock 


The Interlock was designed to tell the 
logic when the proper operation for a 

_ given code is completed. S4 (pins 2, 3, 
4,&5), U5 (pins 5,6, & 7) and U5 
(pins 2, 3, & 4) are used to set the 
Interlock latch for control functions. 
V3-11 (Print & Space) set the Inter- 
lock latch for print and space func- 
tions. Operations are Interlocked with 
Switch Pulse Pulse Delay in gate W1 
(pins 5, 6, & 7). Ina print function 
V3-11 goes low causing V3-14 to go 
high. When the Filter Shutter Switch 
closes Switch Pulse Pulse Delay goes 
low. This will reset the Interlock latch. 
When the machine is first turned on 
Link Rdy resets the Interlock latch. 


CASE SHIFT CONTROL 
Transmit “> 
1. Power on Reset 


The Power On Reset is used to insure 
that the machine will always come up 
in lower case when it is first turned on. 
U1-4 is connected_to Power-On -Reset. 
U1-3 is fed fram EOT which is nor- 
mally high. U1-3 will go low when an 
EOT is transmitted and automatically 
put the machine in Lower Case each 
time. When U1-3 are both high U1-2 
goes low allowing V5, the Up Shift 
Flip-flop, to be set and reset with the 
J & K inputs. U1-2 is inverted in U1 
{pins 13 & 14). The high out on U1-14 
is fed into W3-7 via a diode to set the 
shift control JK (W-3)., 


2. Shift Magnet Driver 


_ W3-3 will be high initially because of 
POR. W4-13 will be high because W3-3 
_is high. W4-11 will be high or low de- 
_ pending on the state of the Shift 
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Switch. W4-17 is tied to the normally 
closed contacts of the Shift Switch 
(the machine in Lower Case). W4-14 
will be high and the magnet will be de- 
energized. The machine will be in| 
Lower Case. To shift to Upper Case 
we depress the Shift Key which 
changes the state of the Shift Switch. | 
W4-11 will go high. This will make all 
3 inputs, W3-11, 12, and 13, high. 
W4-14 will go low causing the Shift 
Magnet to be energized. As the Shift 
Key is released, W3-5 goes back high. 
W3-3 stays the same because the clock 


input stayed low. W4-11 goes low and | 


the output will go high de-energizing 
the shift Magnet. 


Generating a Shift Code 


There are two signals used to generate 
a Shift Code, UpShift and Shift Inter- 


lock Switch. Both signals are generated 
in the logic. The Shift Interlock Switch 
opens and closes as the machine !s go- 
ing to Upper Case. V1 (pins 2 & 3) fil- 
ter out bounce and invert it. Shift In- 


terlock Switch’ is fed into the R-5 and _ 
R2 Switch Encoding Gates. R2 Switch © 


Encoding Gates give us Switches out- 
put which is used to generate Switch 
Pulse Pulse Delay as well as loading 


the Print Register. Shift Interlock 


Switch is also fed into set side of the 
Shift Interlock latch gates W5 (pins 
2,3, & 4) and W4 (pins 2, 3, 4, & 5). 
W4-5 is used to reset the latch in 
transmit. W4-4 will stay high at all 
times during transmit. The Shift |n- 
terlock Switch will be open for 7 to 
15 milliseconds causing V1-2 to go 
low setting the Shift Interlock Switch 
latch. The latch will be held set until 


Switch Pulse Pulse Delay on W4-5 goes © 


low. While W5-2 is high it’s NANDED 
with the Up Shift Flip-flop false side. 
W5-5 is the Up Shift signal which is 
fed into the Switch Encoder oo T1 
and 12. 


Case Shift Restore 

If an EOT is transmitted the machine 
will automatically go to lower case. 
The EOT transmitted will! cause 





~ KYBD to go high, making W3-3 go 
_ low, de-energizing the Shift Magnet. 


4 


a Receive 
Decoding Shift Codes 


The Print Register outputs are fed into 


Upper and Lower Case control gates. 


~ When an Upper Case Code is received 


V4.2 will go low. V4-4 is high because 
we have been in lower case. V4-6 will 
go high because the Upper Case Code 
has T2 in it. V4-3 will go high because 
the Upper Case Code has R-5 in it. 
V4-5 will go high because we are per- 
forming an operational function. V4-2 
will be low and V4-14 will be high. 
The Shift Interlock Switch latch will 
be held with the reset side high by 
W3-3 of the Shift Flip-flop. U5-12 and 
U5-10 will be held high all the time in 
the receive mode. With V4-2 low 
U5-14 will be high. With V4-14 high 
U5-11 will be low. With U5-14 high 
and U5-11 low the Up Shift Flip- flop 
will be set. Going from Upper Case to 
Lower Case V4-14 will be low and 
V4-2 will be high. U5-11 will be high 
and U5-14 will be low. With U5-11_ 
high and U5-14 low the Up Suu Flip- 
flop will reset. 


Shift Magnet Driver 


With the machine setting in the receive © 
mode and in lower case W5-9 will be 
high and W5-10 will be high. W5-11 
will be low holding the Shift Magnet 
Driver de-energized. Going to Upper 
Case W5-9 and W5-10 will go low 
causing W5-11 to go high. W4-9 will 

be high because W5-11 is high. W4-7 
will be high because we did not re- | 
ceive a Lower Case Code. W4-10 will 
be high because we are in receive. 

This will cause W4-6 to go low and the 
Shift Magnet will energize. Going to 
‘ower Case W5-9 and W5-10 will go 
high. W4-9 and W4-7 will be low. 
W4-10 will remain high because we 
are still in the receive mode. W4-6 

will be high and the Shift Magnet 
Driver will be held de-energized. 


| Case Shift Restore 


~ Ifan EOT is received the machine will 


automatically go to Lower Case, U1-3 © 
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goes low causing U1-2 to go high. 
V5-11 goes high resetting the Up 
Shift Flip-flop causing V5-12 to go a, 
high. W5-9 goes high because of V5-12 

going high. W5-10 will be high because 

the last code received was not an 

Upper Case Code. This causes W5-11 

to go low. W4-9 will go low causing 

W4-6 to go high. W4-6 goes high and 

the Shift Magnet will de-energize. 


c. Off Line 


1. 


Shift Magnet Driver 


The 1030 is equipped with an all elec- 
tric shift. W3, the Shift Flip-flop, is 
held in the set condition by Link 
Ready. W4-14 will then go high and 
low as the Shift Switch is closed and 
opened. When the switch is closed the 
Shift Magnet is energized. When the 
Switch is open the Shift Magnet will 
be de-energized. 


4-44. CHECK AND CORRECT DATA 


a. 


Transmit 


ty 


Generating Correct Data Code 


The Correct Data Switch has effect 
only during transmit. When the Cor- 
rect Data Switch is pressed T2-12 goes 
high. We are in transmit so T2-13 will 
be high. T2-14 will go low resetting 
the Check Flip-flop and turning out 
the Check Lamp. T2-14 also feeds the 
switch Encoding gates which feed the 
Print Register. T2-2 goes low causing 
U1-5 to go high and the Keyboard will 
unlock. 


b. Receive 


1. 


Check 


When a parity error is detected by the b. 
Check gate the Check lamp comes on. 

T2-4 goes low and sets the Check 

Flip-flop causing T2-2 to go high. 11-6 

will go low and the Check lamp Driver 

will turn on the Check lamp. 
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EOA 
Transmit 
1. EQOA 


The EOA can be transmitted 2 ways; 
automatically upon receipt of an 
EOT, or by depression of the ““#” key 
on a BCD Unit (‘9” key on a CORR. 
Unit). To get the machine in sync. go- 
ing terminal to terminal the above key 
must be depressed. The EOA code is 
the same as the code for a ‘‘#’”’ on the 
BCD Unit. The first time the code is 
received after the machine has gone 
into the receive mode it is acknowl- 
edged as an EOA and the machine will 
not print. Upon receipt of an EOT the 
EOT memory latch is set. 12 millisec- 
onds after P2-2 goes low it will go 
back high because Operation and Con- 
trol Level is a 12 millisecond pulse. 
91-2 will be low because $1-4 Switch 
Pulse Pulse Delay is high. S1-5 will be 
high because Interlock is high. $1-3 
will be high because EOT is high. S1-2 
is low causing R1-14 to be high. R1-5 
will go high because R1-14 goes high. 
R1-14 goes high because R1-12 goes 
low. R1-12 goes low because $1-2 goes 
low. S1-2 goes low because P2-2 went 
back high. R1-3 will be high because 
we have just set the EOT memory 
latch. R1-4 goes high when P2-2, EOT, 
goes back to its high state. When R1-12 
goes low it will set the EOA latch. 
This will then cause EOA, R1-2, to go 
low, R1-2 is then fed into the Switch 
Encoding gates which loads an EOA 
Code into the Print Register. The low 
on R1-2 is also fed into R1-13 to hold 
the EOA latch set. Keyboard Ready 
then goes low and resets the EOT 
memory latch causing M1-14 to go 
low. R1-3 will then go low and R1-2 
will then go high. The EOA latch is 





then reset. 
Receive 


1. EQOA 


The EOA code is used to put the ma- 
chine into Text after it is already in 
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a. 
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EOT 
Transmit 


1. 
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— the receive mode. T The 2 EOA code is T3 | 
and T2. T2,T4,R-5, R2,R2A and Ry 
are NANDED together to give us our 


EOA Level in receive, P2-14, the EOA 
output, is inverted and fed into the J 
input of the Text Flip-flop. When 
Receive Cycle, which is fed into the 
clock input, goes high, the Text Flip- 
flop is set. The Text Flip-flop will stay 
set until the keyboard latch is set. The 
true side of the Keyboard latch is fed © 


_ into the Direct Reset input of the | 
Text an aOR, | 


EOT 

The EOT code can be sent 2 ways: 
automatically, following a carrier re- 
turn, or by depression of the Interrupt 
Key when in the transmit mode. The 
CR/LF Switch closes causing L2-14 
and M2-3 to go high. M2-4 will go high 
because as the CR/LF Switch closes 
Switch Pulse Pulse Delay Latch is set. 
Vi2-5 will be high because the Key- 
board latch is set. M2-2 and L2-12 will a, 
go low holding the CR/LF latch set. 

The low on M2-2 ts fed into L2-6 of 

the CR/LF Memory latch and sets it. 

M2-9, the other side of the memory 

latch, is high because Keyboard Ready 

is high. M2-10 will be high because we 

have a carrier established. L2-5 is fed 

into M2-7 which holds the CR/LF 

Memory latch set. The CR/LF Switch 

opens back up. Switch Pulse Pulse 

Delay goes low and the CR/LF latch 


is reset. R1-10 of the EQT latch will 
be high because the CR/LF Memory 


latch is set. R1-9 will be high because 
we just reset the CR/LF latch. R1-7 
will go high because Switch Pulse 
Pulse Delay, which is fed into $1-4, 
just high. S1-2 and R1-12 go low 
causing R1-14 to go high, which sets 


_ the EOT latch. R1-6 will be low and 
{tis fed into R1-11 which holds the 
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_ EOT latch set. R1-6 is fed into the 
Switch Encoding gates which load the 
Print Register. As the EOT is trans- 
mitted M2-9 of the CR/LF Memory 
latch goes low and resets the CR/LF 
Memory latch. L2-5 and R1-10 will go 
low resetting the EOT latch. The 7 

_ CR/LF Memory latch can also be set 

~ by L2-11 going low. With the machine 
in transmit L2-10 will be high because 

_ the Keyboard latch is set. L2-9 will go 

~ high when Interrupt Switch is de- 
pressed. This causes L2-11 to go low 
setting the CR/LF Memory latch. 


Receive 
1. EOT Code Detection 


~The EOT code in receive is used to 
generate the EOA code. The EOT code 
is NANDED with Operation and Con- 
trol to give us an EQOT level with which 
to set the EOT Memory latch. P2-2 
goes low upon receipt of the EOT 
code. 


KEYBOARD 


Transmit 


1. Keyboard 


The Keyboard ts locked in the receive 
mode anda when we transmit an EQOA 
we unlock the Keyboard, take the ma- 
chine out of Text, and turn on the Pro- 
ceed Lamp. In transmit the Keyboard 
Latch is set and M2-14 will be high. 
M2-11 will be high because we have a 

_ carrier established and Link Ready ts 
high. M2-13 will be high because the 
Keyboard Latch is still reset. M2-12 

is high because we have not yet gen- 

- erated an EOA. M1-12 goes low as we 
generate an EOA causing M1-14 to go 
high. M1-14 is fed into M1-9 to hold 
the Keyboard Latch set. M1-11 (Key- 
board) is low. Keyboard is NANDED 
with EOT and Automatic Terminal 

Check to get Keyboard level. 


b. 
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Keyboard Lock Magnet Driver 


The Keyboard Lock Magnet Driver 
takes the Keyboard signal and inverts 
it. When the Keyboard latch is set 
M1-11 is low and the output of the 
Keyboard Lock Magnet Driver will be 
high. The Keyboard Lock Magnet will 


. be de-energized. 


Proceed Lamp 


The Proceed Lamp will be on when- 
ever we are in the transmit mode. 
M2-14, the true side of the keyboard 
latch, will be high and is NANDED 
with proceed enable. The output, 
M1-2, is inverted in the Lamp Driver 
and the Proceed Lamp will turn on. 


Receive 


Ts 
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4-48. INTERRUPT 


a. Transmit | 
1. Interrupt 


Whenever an Interrupt is received 
while we are in the transmit mode we 
will recognize it as a Reverse Break. © 
This will take us out of the transmit — 
mode and will wait for information 
from the computer. 


2. Generating an EOT 


An EOT can be generated by depres- 
sion of the Interrupt Key while in the 
transmit mode. L2-4 will go low set- 
ting the Interrupt Switch latch. L2-2 

is fed into L2-9 which sets the CR/LF 
Memory latch. When the Interrupt Key 
is released the Interrupt latch will re- 
set. ra? : 


b. Receive 


Keyboard 


The Keyboard has been unlocked in the 
transmit mode and as we go to receive 
we must lock the Keyboard and cause 
the Keyboard level to go low. To lock 
the Keyboard an EOT must be gener- 
ated which will reset the Keyboard 
latch. M1-11 goes high and M1-5, the 
Output of the Keyboard Lock Magnet 
Driver, goes low energizing the magnet. 
In receive, T1-14 Keyboard must be 
low. T 1-11 will normally be low be- 
cause we are not sending an Automatic 
Terminal Check Code. T1-12 will be 
high because the Keyboard latch is re- 
set. T1-13 will be high because we are a. 
not sending an EOT Code. Therefore, 

T 1-14 will be low. | : 


Proceed Lamp 


The Proceed Lamp must go out when 
we are in the receive mode. M1-3 will 
still be high because we still have pro- 
ceed enable. M1-4 will be low because 
the Keyboard latch is reset and M2-14 © 
is low. M1-2 will be high cutting off the 
Proceed Lamp Driver and the Proceed 
Lamp will go out. _ | 
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1. Interrupt — 


An Interrupt can be sent by depression 
of the Interrupt Key in the receive 
mode. The Interrupt pulse must be 
between 200 and 300 milliseconds 
long. An Interrupt can only be sent __ 
during the receive mode because Text | 
is fed into reset input of the Interrupt 
Single-Shot and this input must be low © 
to get a pulse out. L1-6 will go low 
and trigger the Interrupt Single-Shot. 


10-10 PRINTER 


Transmit 


1. Switch Functions 


The Bail Switches serve only ONE 
function; they operate as an output 
device. The Filter Shutter Switch acts 
as a reference to start the cycle in the 
logic and as an interlock to tell the 
logic that the print operation is com- 
pleted. The Operation Switches serve 
as Output devices, a reference to start 
the cycle, and as an interlock to tell 
the logic the operational function is 


ATS 
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b. 
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complete. The Shift Interlock Switch 
is used to transmit a shift code and to 
indicate that the shift operation is a. 
complete. Whenever a switch travels | 

to its opposite state it indicates a func- 

tion to be carried out. The Filter Shut- 

ter Switch should give us a 24 to 28 

msec. pulse out when the machine is 

_ cycled under power operation. When 

printing a character the key button is 
depressed. The interposser releases the 

Cycle Clutch. The Cycle Clutch drives, 
rotating the Filter Shaft. The Filter 

Shaft drives the interposer ahead. The 
interposer picks up the proper Bails. 

_ The Bails drive the latch interposers 

ahead. The Bail magnets are fastened 

to the latch interposers and close the 

proper Bail Switches. Bail Switch 

closure must occur 1 to 6 msec. before 

the filter shutter. All Bail Switches 
must close within 2 msec. of each 

other. The Bail Switch pulse should be 

15 to 20 msec. jong. The filter switch 

pulse should close for an PeonimeteNy 

25 msec. 


Receive 


oe 


Filter Switch 


The Filter Switch is the only switch 
that is used in the receive mode. The | 
Filter Switch closure cuts off the Bail 
Magnet pulse and generates an inter- 
lock in Receive. The Filter Shutter is 
set to give us a 18 msec. min. Bail Mag- 
net pulse. The Filter Switch cannot 
dance more than 2 msec. 


Print 


When printing a character in Receive 
the Cycle Clutch Magnet is energized 
for 12 msec. When the Cycie Clutch 
Magnet is de-energized the Bail Mag- 
nets are energized. The Filter Shaft 
will be turning because the Cycle 
Clutch was tripped. Approximately 18 
msec. after the Bail Magnets are ener- 
gized the Filter Shutter Switch will 
close de-energizing the Bail Magnets. 
The closure of the Filter Switch will 
generate the interlock which will pre- 
vent us from printing another charac- 


ter until the Filter Switch has re- 


opened. . 
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ON-LINE TERMINAL OPERATION 


Transmit | 


4. 


10. 
71, 
12. 


ie 


Before we can Tanemit these condi- 


tions must exist. 


an A carrier must be venan tenes and 
the Ready light on. 


(b) The Proceed light on and the Key- 
board unlocked. 


. The key “A” is pressed. 


The Cycle Clutch is tripped. 


The Filter Shaft picks up the inter- 
poser and drives it ahead closing the 
Bail Switches R71, R2, R2A and R-5. 


The Filter Shaft continues to rotate 
closing the Filter Shutter switch. The 
Filter Shutter Switch closure sets 
Switch Pulse Pulse Delay high (Logic 
Sheet 7). | 


switch Pulse Pulse Delay causes Reg- 
ister Reset to go low for 10 micro- 
seconds (Logic Sheet 7). 


Register Reset resets the Print Regis- 
ter latches (Logic Sheet 5). 


Register Reset is fed into the Output 
Clock trigger latch which sets Output 
Clock (Logic Sheet 7). 


The Bail Switches that are closed or 
close from the time Output Clock 
starts to the time it goes back low will 
be loaded into the Print Register and 
set their respective latches (Logic 
Sheet 5). 


Output Clock is fed into the Keyboard 
Ready a to set it ae Sheet 
2). 


Keyboard Ready and Syele generate 
S. R. Load (Logic Sheet 2). 


? Keyboard Ready is fed into F3 to turn 
the Oscillator gate on (Logic Sheet 3). 


"Oscillator Gate generates F. D. Reset | 
- (Logic Sheet 3). 


14. 
15. 
16. 
17. 
18. 


19. 


20. 


21. 


Ze: 


23. 
24. 


25. 


26. 
27. 


28. 


29. 
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Oscillator Gate turns on the Clock b. 
(Logic Sheet 3). 


Keyboard Ready sets the Transmit 
Control! Level latch (Logic Sheet 2). 


‘S. R. Reset sets the Serial Data Regis- 


ter (Logic Sheet 1). 


S. R. Reset resets the Parity Generate 
and Detect Flip-flop (Logic Sheet 9). 


S. R. Load is fed into the Start Time 
Flip-flop to set it (Logic Sheet 2). 


S. R. Load is fed into the Line Encod- 
ing Gates which load the Serial Data 
Register (Logic Sheet 4). 


S. R. Load is fed into the Start Gate 
Flip-flop to load the Start Bit (Logic 
Sheet 1). 


Start Time is fed into Keyboard 
Ready to reset it (Logic Sheet 2). 


Start Time is fed into F3 to hold the 
Oscillator Gate on after Keyboard 
Ready goes back high (Logic Sheet 3). 


Start Time is fed into the Cycle latch 
to set it (Logic Sheet 2). 


The Start Bit is now being transmitted 
(Logic Sheet 2). 


Starting with the second Clock pulse, 
transmit, cycle and S. R. Empty, the 
Shift pulses are generated (Logic 
Sheet 2). 


On the 7th Shift pulse we inject the 
Parity Bit (Logic Sheet 2). 


On the 8th Shift pulse S. R. Empty 
will go high (Logic Sheet 4). 


On the 10th Clock pulse a Stop Time 
will be generated and the Cycle latch 
will be reset (Logic Sheet 2). | 


J1-2, the complete character, is then 
fed into the Output Buffer which gives 
us the proper levels for Transmitting: 
—12V to +12V (Logic Sheet 2). 
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Receive 


1. Before we can Receive these conditions 
must exist. 7 


(a) Acarrier must be established and 
the Ready light on. 


(b) The Keyboard locked and the 
Proceed light off. 


(c) An EOA must be the first charac- 
ter received so the logic will be 
put in the Text mode. 


2. The information coming in on the re- 
ceive line is —12V to +12V. The Input 
Buffer changes it to 0 volts to 4.75 
volts (Logic Sheet 2). 


3. Serial Data Receive and the Receive 
Control level make SDR which loads 
the Serial Data Register (Logic Sheet 
i) a : 


4. Cycle Receive Control Level and SDR 
generate the signal with which to set — 
the Start Time Flip-flop (Logic Sheet 
2). | 


5. H3-2 sets the Start Time Flip-flop 
(Logic Sheet 2). 


6. Start Time turns on the Oscillator Gate | 


(Logic Sheet 3). 


7. Start Time sets the Cycle latch (Logic 
Sheet 2). 


8. Oscillator Gate goes high and generates 
F. D. Reset and sets and resets the Fre- 
quency Divider Flip-flops (Logic Sheet — 
3). | 


9. F. D. Reset generates S. R. Reset which — ; 


sets the Serial Data Register (Logic 
Sheet 1). 


10. Cycle holds the Oscillator Gate on after 


Start Time goes back high (Logic Sheet 
3). a ra 


11. Through gating we will get the first 
Clock pulse 3.71 milliseconds after Os-— 
_ cillator Gate goes high (Logic Sheet 3). 
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12, 
13. 


14, 


15. 


16. 
17. 


18. 
12. 
20. 


21. 


22, 


23. 


24. 


25. 
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The first Shift pulse comes the same 
time as the first Clock pulse (Logic 
Sheet 2). 


On the 8th Shift pulse Start will go 
high (Logic Sheet 2). 


When Start goes high a Stop Time pulse 
will be generated on the next Clock 
Pulse and reset the ee latch (Logic 
Sheet 2). 


Receive, Cycle and Start Time will be. 
high and when Start goes high Receive 
Ready will be generated (Logic Sheet 
7). 


Receive Ready sets the Receive Cycie 
Flip-flop (Logic Sheet 7). 


Receive Ready generates the Clock 


Start pulse (Logic Sheet 7). 


Clock Start generates P. R. Load which 


enables the Line Decoding gates (Logic 
Sheet 4), 


PR. Load is fed into a time delay to 
reset the Receive Ready Flip-flop 
(Logic Sheet 7). 


Clock Start is fed into the Output 


Clock trigger latch which sets Output 
Clock trigger latch which set Output 
Ciock (Logic Sheet 7). 


Clock Start also generates Register 
Reset which is used to reset the Print 
Register (Logic Sheet 5). 


Register Reset and P. R. Load occur 
at the same time. 


The Cycle Clutch Magnet Driver will go 
low at the same time Output Clock 
goes high and stay low for the same 


-amount of time as Output Clock is high 


(Logic Sheet 6). 


Print and Space will go low on the 
leading edge of Output Clock if it is a 
print character, setting the Bail Flip- 
flop (Logic Sheet 6). 


When Output Clock goes back iow the 
proper Bail Magnet Drivers will go low 
(Logic Sheet 6). 


26. Approximately 20 milliseconds after 
Output Clock goes low the Filter Shut- 
- ter will close resetting the Bail Flip- 
_ flop (Logic Sheet 6). 


27. When the Filter Shutter closes we gen- 
erate Switch Pulse nulse Delay (Logic 
Sheet 7). 


28. Switch Pulse Pulse Delay is fed into the 
Print Interlock latch to reset it (Logic 
Sheet 7). 


29. When Switch Pulse Pulse Delay goes 
back high the Output Clock trigger 
latch will be reset (Logic Sheet 7). 
4-51. TYPAMATIC/REPEAT 
Presently the 1030 logic is used only when the 
terminal is “‘on-line’’. When the terminal is ‘‘off- 
line’ the logic is held reset because ‘‘link-ready”’ is 
ina “low” state. Because the typamatic feature 


- must use active logic while the terminal is off-line, © 


the terminal has been designed so that “‘link-ready”’ 
is ‘“‘high’’ even while the terminal ts off-line. This 


- poses two problems: 


Be How to “reset” the terminal 


b. How to keep the ‘ready’ and ‘proceed’ 
lamps off, how to prevent data transmis- 
sion and how to keep the keyboard un- 
locked while the terminal is off-line or in 
““local’’ mode. , 


Resetting the terminal is accomplished by form- 
ing “‘link ready’ from the auto EOA one-shot, and 
firing the one-shot every time a transition occurs 
on either the local/remote switch or the CTS line; 
initial reset is performed by a ‘‘power-on reset”’ sig- 
nal at 1B5. The problems posed in (b) above are 
solved by generating gating levels “SDX ENABLE”, 
“PROCEED ENABLE”, “KEYBOARD SET”, 
“EOT ENABLE”, and “READY”. These signals 
will be “high” “only when the terminal is in 

“remote’’ and a CTS signal is being received from 


— the coupler. 


The typamatic circuit does the following: 


a. Senses closure of a typamatic switch when 
| a typarnatic key is depressed and, 


b. After a 100 ms delay, fires the “cycle trip” 
one-shot. The “‘cycle-trip”’ signal gates the 


HCS-220003 i ye e §% Section IV 


contents of the print register (correspond- _d. When the character has been transmitted 





ing to the code for the last character entered the “SR EMPTY” line will permit a second 
from the keyboard) to the magnet drivers “cycle trip” pulse to be generated and the 
thus causing the printer to “‘repeat’’ the above sequence of events will continue to 
character previously entered. be repeated until the typamatic key is 
released. 
c. Thecycle trip pulse also fires the output 
clock thus simulating a normal transmit 4-52. LOGIC SIGNAL INDEX 
cycle, just as if the character had been | 
tripped manually instead of electrically. The Logic Signal Index is listed in Figure 4-155. 
Logic Logic 
Sheet Sheet 
Signal Name IC# Source Signal Name IC# Source 
Bail R-5 MD TS 2 6 
Check F. F. U1 5 9 
Check Lamp = A5 a 9 
Clock H3 oa 3 
Clock ge Dare oe 42 3 
Clear toSend B3 oa 110 
|C.R/L.F.MD 4 6 6 
C.D. Switch © T2 14 9 
Cycle Clutch | | | 
MD $4 14 ns) 
Cycle —  «JS3 | 2 2 
Cycle | H2 2 2 
Bk. Space MD 6 | 7 : 
Cycle Trip | B2 2 11 
Bail MD Enable 6 ee | 
Check L1 14 7 
Bail F. F. 6 | 
Clock Start P1 14 7 
Bail T2 MD 6 | 
E.O. T. R1 6 ~ 10° 
Bail T1 MD 6 | 
E.0.T. Enable B2 4 11 
Bail R2A MD 6 | 
| E.O.A. R1 2 | 10 
Bail R1 MD 6 | 3 7% 
-E.O. A,/ an ae 2 
Bail R2 MD 6 E.O.T. Latch M1 | 14. 70 
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Signal Name IC# SPIN ~—_—_—Sourrce | Signal Name u PIN# Source 
F. D. Reset E2 2 3 Parity D5 8 9 
Index MD $3 14 6 Parity Bit = L4 14 9 
Interlock = W2 «6 7 Print & Space U4 5 6 
Interrupt Trigger L2 2 9 Proceed Enable B2 4 11 
Interrupt K1 7 9 Proceed Lamp M1 2 10 
Initiate C2 6 17 P.R. Load  F4 14 a | 
Keyboard T1 14 10 P.O. R. | (Check Board Level) 11 
| Keyboard M1 11 10 Receive F4 . 5 2 
Keyboard Latch M2 ~= 14 10 Reset Inhibit A2 9 11 
| Keyboard | | R2A Load » a Ke 5 4 
| Lock MD M1 5 10 
| | . | | R1 Load Js 11 4 
| Keyboard Set B2 4 11 ——— 
pe eee ees | R2 Load —  «S4 14 |g 
Keyboard Rdy 4H5 12 2 | | " | 
| R-5 Load M4 2 4 
Link Rdy ee. 14 17 | 
| R-5 M3 14 as 
| Link Rdy B1 6 11 __ 
iit | R-5 M3 11 5 
| Load 1 JS. 14 4 | : 
fo eae | R2A P4 2” 5 
Load 2 NS. 2 4 — | 
te R2A | P4 _ 72 5 
Load 4 N2 2 4 
ee R2 N4 14 5 
Load 8 N2 Di 4 _ | | | 
— R2 7 N4 5 ~&5 
Load A P3 2 4 | a 
| | _ R1 N3 14 5 
~ Load B R4 2 4 _ 
| | | Ri- N3 11 5 
Oprn. & Cnt. $3 6 6 | 
=, Rev.Cycle = ~F5 3 | 7 
Osc. Gate - F3 2 3 eek _ a 
| | Rev. Cycle F5 12 7 
Osc. Gate D3 14 3 | | | : 
| | 7 | Ready Lamp iB 41 es 
Output Clock V2 4 oe | : 
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Serial Data 
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S. R. Empty 
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Shift 
Shift 
Shift MD 
Start 


Start 
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Space MD 

Switches 

Sw. P.P.D. 

Sw. P.P.D. 

Text 


Text 


Tab MD 


T2 Load 


T1 Load 
US. 


Xmt. 
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4-53. MODEM. 


The following theory applies to both the plug- 
able and the cabled 9030 type modem. 
4-54. INTRODUCTION 
A device capable of data modulation and demod- 


ulation (modem) is required to interface between. 
the Data Terminal and the telephone line. The 


~ transmit and receive data from and to the data 


Terminal is digital. The logic levels can be 0 and +5 
Volts if the data comes directly from the logic, or 
—12 and +12 if the data is first passed through EIA 
conditioning circuits. — 


Transmitted data is converted by the modem to 


either a 1070 Hz or 1279 Hz signal depending upon 
the logic level of the data. This modulation process 


is known as Frequency Shift Keying, (FSK). The 
transmitted FSK signal is then coupled to the tele- 
phone line by electrical coupling, or by acoustical 
coupiing. | 


The received data from the telephone line is also 
a FSK signal but the two frequencies are 2025 Hz 
and 2225 Hz. This received signal is converted to 


— logic levels (demodulated) and passed on to the 


Data Terminal. The received data is also coupled 
from the telephone line to the modem by either 
electrical coupling or acoustic coupling. 
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The modem described in this manual is capable 
of receiving information simultaneous with trans- 
mission of data. This feature is commonly known 
as ‘‘duplex’’ operation, as opposed to “‘half-duplex”’ 
operation where a modem is either Hansinitting or 
receiving at any given time. 


In addition to the modulation and demodula- 
tion processes (via either electrical or acoustical 
coupling to the telephone fine), the modem may 
provide various control signals. 


4-55. DESCRIPTION 


The modem described here is used with COPE 
1030 and COPE 1035, Conversational Mode, Input/ 
Output Communication Terminal. It is located on 
a single circuit board within the terminal itself. 
Power to the modem is provided by the terminal 
power supply. A functional block diagram of the 
modem is shown in Figure 4-156. The paragraphs 
which follow will briefiy describe the operation 
using the block diagram as a reference. 


4-56. TRANSMIT 


The transmit section of the modem has only one 
major circuit, the FSK Oscillator. The Oscillator is 
capable of generating two discrete frequencies. If 
the transmitted data from the terminal is a logical 
zero of low level, the oscillator generates the mark 
frequency (1270 Hz). When the data line is high, 
the space frequency of (1070 Hz) is generated. The 
output of the oscillator is inhibited in the absence 
of a carrier frequency in the receive channel. This 
is indicated by the inhibit input to the FSK oscilla- 
tor from the carrier detector. The block diagram 
shows that the output from the oscillator goes to 
both the speaker and to the primary of a trans- 
former, via the level adjust circuit. In practice, 
only one or the other is used. If the modem output 
(and input) is connected electrically to a two wire 
telephone data access arrangement, the acoustic 
package would be disconnected. If the acoustic 
package is used, the electrical coupling to the data 
access arrangement is disconnected. Selection of 
one or the other is accomplished by placing either 
the acoustic package connector at the back of the 
1030 or 1035 terminal. 


When electrical coupling is used, it may be nec- 
essary to adjust the level of the transmitted signal 
to the data access arrangement. The average power 


of the signal transmitted by the modem should not — 


exceed a level prescribed by the telephone company 
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at the time of installation. This level will range be- 
tween 0 dbm and —12 dbm into 600 ohms and will 
be specified in steps of 1 db on the access arrange- 


ment. 


No adjustment is necessary when acoustical 
coupling to the telephone line is used. 


Note that an EIA output circuit is also provided 
so that an external modem or data set can be used 
if desired. | 


4-57. RECEIVE 


The receive portion of the modem is consider- 
ably more complex than the transmit section. The 
receive section must: 


a. Becompatible with both electrical coupling 
or acoustical coupling to the telephone line. 


b. Provide amplification of the received FSK 
signal to the level necessary for dependabie 
demodulation. (Gains are different for elec- 
trical and acoustical coupling). 


c. Give good noise rejection, so a low error 
rate can be achieved. 


d. Provide high transmit FSK frequency rejec- 
tion so that it does not interfere with the 
received signal. 


e. Demodulate the FSK signal and provide a 
Received Data output compatible with the 
1030 and 1035. 


f. Detect the existence of the received FSK 
signal and provide Clear To Send and Data 
Set Ready signals compatible with the 1030 
and 1035, as well as provide gating to the 
Received Data output and the transmit 
FSK oscillator. 


The block diagram of Figure 4-156 shows a Buf- 
fer Amplifier connected to a center tapped trans- 
former. This is the input to the receive channel 
when the modem is electrically coupled to the tele- 
phone line. When acoustic coupling is used, the out- 
put from the microphone js passed through a rela- 


tively high gain amplifier. The amplifier provides 


approximately the same level at the output of the 
Band Pass Filter amplifier as the electrical coupling 
input. Selection of either type of coupling is ac- 
complished by inserting either the acoustic coupling 
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connector plug or the electrical coupling connector 
plug at the back of the 1030 or 1035 terminal. 


The Band Pass Filter Amplifier has two func- | 
tions. First, it increases the level of the received 
FSK signal. Second, it supresses noise and interfer- 
ing signals which are outside of the received FSK 
signal band. It is an active filter of the infinite gain 
single feedback type. Its selectivity and other char- 
acteristics are of a non-critical nature due to the 
demodulation technique used. 


During Duplex operation, data is being trans- 
mitted simultaneous with the reception of data. 
When the modem is coupled acoustically or elec- 
trically by a two wire arrangement, transmitted 
data is coupled into the receive channel. The re- 
ceive channel must therefore provide circuitry 
_ which rejects the transmitted signals. The Band 
Reject Circuit shown in the block diagram is for 
this purpose. Attenuation of the second harmonic 
of the transmit signal is accomplished by a network. 
centered at 2540 Hz. 


hae output of the Band Reject Circuit feeds the 
Limiting Amplifier. The Limiting Amplifier simply 
generates a bipolar rectangular signal for signal 
levels above a predetermined level. This signal char- 
acteristic provides a linear transfer characteristic 
of the phase comparator. 


The heart of the receive portion of the modem 
is the Phase Lock Loop which is used as a frequency 
discriminator. The characteristics of this type of 
phase locking circuit make it well suited for the 
application of FSK demodulation. This circuit is 
capable of extracting information from a signal with 
low signal to noise ratios. Additionally, it performs 
as a very selective band pass filter, a feature that 
substantially reduces the predemodulation filtering 
requirements of the modem. Initial calibration of 
the circuit is extremely simple, because only one 
adjustment is required. | | 


Operation of the Phase Lock Loop as a frequency 
discriminator is as follows: The FSK signal appears 
at the output of the Limiter Amplifier. The fre- 
quency of this signal is compared to the frequency 
of the Voltage Controlled Oscillator. The result of 
this comparison is an output voltage from the 


Phase Comparator which is proportional to the 
phase difference of the incoming frequency and the 
frequency of the Voltage Controlled Oscillator. This 
voltage is passed through the Low Pass Filter, which 
removes the carrier frequency components and © 
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establishes the loop band width, The output voltage 


of the filter adjusts the frequency of the Voltage 
Controlled Oscillator in such a direction so as to 
decrease the phase difference. This forces the fre- 
quency of the Voltage Controlled Oscillator to be 
identical to the frequency of the incoming signal. 

In other words, the Voltage Controlled Oscillator 

is phase locked with the incoming signal. As the fre- 
quency of the incoming signal changes, the output 
voltage of the Low Pass Filter must also change in 
order to keep the frequency of the Voltage Con- 
trolled Oscillator in phase with the input frequency. 
It is apparent then, that frequency changes of the 
input signal are converted to voltage changes at the 
output of the Low Pass Filter in the ioop. This is 
the basic demodulation process.. 


As stated previously, the Phase Lock Loop aiso 
acts as a band pass filter. The Low Pass Filter in 
the loop determines, for the most part, the band 
width of the loop. Information centered about the 
carrier frequency is translated by the loop to infor- 
mation centered about zero frequency. The loop 
will reject frequencies greater than the loop band 
width. So in effect, the loop looks like a band pass 


filter whose center frequency is the same as the 


frequency of the voltage controlled oscillator. Sev- 
eral very important features are therefore evident. 


a. Avery seiective band pass filter is obtained 
as an integral part of the demodulator. 


b. The center frequency of the equivalent. 
band pass filter tracks the incoming signal 
over a limited input signal range. 


c. Thecenter frequency can be changed 
relatively easily by changing the Voltage 
Controlled Oscillator frequency. 


d. Extremely narrow band widths can be 
7 obtained with non-critical components. 


e. Independent adjustment of band width 
and center frequency is possible. 


f. | Predemodulation filtering requirements are 
_ greatly reduced since selectivity is an inher- 
ent part of the pies lock loop FSK demod- 

) ulator. 


g. Since the information has been translated to — 
zero frequency, additional post demodula- 

_ tion low pass filtering can be used to further 
enhance the selectivity. - 
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For demodulating the FSK signals, the Voltage 
Controlled Oscillator is set to 2125 Hz with the out- 
put of the low pass filter at zero volts. The oscillator 
will then track the 2-25 Hz and 2225 Hz FSK signal 
resulting in voltage changes above and below zero 
at the loop filter output. This demodulated signal 
is now passed through a post demodulation Low 
Pass Filter which removes noise outside of its pass 
band. The output of this filter feeds a Level Detec- 
tor with Hysteresis to reject additional noise. The 
output of the level detector is the received data. 


The data is sent to either the 1030 or 1035 by 
way of the logic shown in Figure 4-197, 


The Nand gate does not allow data to pass unless 
there is an output from the Carrier Detector. The 
Carrier Detector determines if an FSK signal is 
present. If there is, data is allowed to pass, if not, 
the data output is inhibited since it is not valid 
data. Note that an external Data Set can be used 
since data from our modem, OR received data from 
an external data set is passed. This is also true of the 
Clear to Send and the Data Set Ready outputs 
which are derived from the Carrier Detector. 


As shown in Figure 4-156, a data lamp driver also 
receives the data signal. The lamp flashes on and off 
at the data rate and gives a visual indication that 
data is being received. 
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_ Turning the modem ON or OFF is accomplished 
by the switch connected to the Carrier Detector 
Output. Closing the contacts disables the Carrier 
Detector which inhibits the FSK transmit Oscilla- 
tor and the Received Data Out. It also inhibits the 
CTS and DSR signals. 


SIGNAL LEVEL AND TRANSMISSION 
LINE CHARACTERISTICS 


4-58. 


a. Prior to initiating a description of the Datel 
modulator/demodulator (modem) circuitry, 
we will examine both the form of the in- 
coming data and the condition under which 
the data arrives. Figure 4-157 displays the 
spectrum of the incoming signal as seen by 
the receiving section of the modem. 


b. Transmission line and signal level charac- 
teristics as seen by the modem are sum- 
marized below. 


1. Input is from the Acoustic Coupler or . 
Data Access Arrangement. 


(a) The receive signal level range is 
from —6 to —30 dbm and is typi- 
cally —25 dbm. | 


(b) A =typical noise level of —42 
dbm._ 


TRANSMIT 
SIGNALS 


RELATIVE 
AMPLITUDE 


He 1070 1270 


2nd HARMONIC OF 
i270 XMIT SIGNAL 


at 
— 2025 2225 2540 ; 


Figure 4-157. 
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2. Theline band width: 300 Hz to 3000 
Hz compatible with WE 103 A2 Data 
Phone. > -_ a. 


3. The received frequencies are 2225 Hz 
for a mark and 2025 Hz for a space. 


4. The quiescent condition of the input 
is the mark frequency of 2225 Hz. 


| 5. The transmitted frequencies are 1270 


Hz for a mark and 1070 Hz for a space. 


6. The quiescent condition of the output 


is the mark frequency of 1270 Hz. 


HARD Gouri OUT 






4-59. 


ACOUSTIC OR DIRECT COUPLING © 


When the signal arrives at the modem it is 
- coupled into the first signal conditioning 
circuit by one of two methods. 


1. Through the telephone company sup- 
plied Data Access Arrangement 
(DAA), and then into the Datel sup- 
plied coupler circuit as shown in 
Figure 4-158. 


2. Through an acoustic package into the © 
microphone input shown on the Band 
Pass Filter Amplifier circuit (Figure 
4-160). 








TP I FOR X 
R2 | 
200 7 . 
| i = a 
| > ag = 
lao We) & 
‘ = - | 
= 10 3 al , — | Cae. 
; | BAND PASS FILT. | a 2 Es 1 BS ces | 
HARD COUPLE TO OME — 
TEL. LINE OG!) : 
Se coe COUPLE RCVD 
| _ Figure 4-159. 
Figure 4-158. 
lf the modem is hard coupled to the DAA, 4-60. BAND PASS FILTER AMPLIFIER 
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the signal appears on the secondary of T1 

as depicted in Figure 4-157, and from there 

to the Band Pass Filter Amplifier circuit a. 
(Figure 4-160). 


[f the signals are acoustically coupled they 
appear at the base of Q1, and from there to 
Point A of the Band Pass Filter Amplifier 
(Figure 4-160). 


: b. 
The variable resistor (r2) shown in Figure 
4-158 is utilized to adjust the transmit out- 
put level to the DAA. 
c. 


The circled numbers on Figure 4-158, and 
on all the rest of the schematics in this 
manual, refer to the actual termination 
points on the modem circuit board. 


(BPFA) 


The Band Pass Filter Amplifier (BPFA) has 
two separate functions: first, to pass and 
amplify the MARK and SPACE signals 
arriving on that portion of the band cen- 
tered around 2125 Hz and second, to sup- 
press all other frequencies. 


If the signals are acoustically coupled to the 
BPTA (as shown in Figure 4-160), they 
appear at the base of Q1, which serves as a 
buffer. 


The network consisting of L1, C1, C2, R4, 
Z1 and R7 is tuned, via L1, so that the 
center frequency of the pass band is set at 
2125 Hz. The width of the pass band is ap- 
proximately 260 Hz at 3 db down. 





4-61. 


HCS-220003 


LI 390-410 MH. 


TO HIGH 


C)-12 


Figure 4-160. 


Starting at point B on the BPFA, the signal 
conditioning process is started by: 


1. Attenuating all signals outside the a. 
2000 Hz to 2250 Hz band. 


2. Amplifying the signals centered 
around 2125 Hz. 


HIGH PASS FILTER (HPF) 


The main purpose of the High Pass Filter, 

illustrated in Figure 4-163, is to pass the 

2025 and 2125 Hz signals and suppress the 

1070 Hz and 1270 Hz signals. The transmit Ds 
signals are coupled via transformer T1 sec- 

ondary, into the receiver section of the 

modem during transmission. 


The impedance characteristics of the RC 
network, plus the impedance of Q2 as an 
emitter follower, combined with the feed- 


back through R8, results in the 12db/ C. 


octave cutoff point at 2000. 


PASS FILTE 
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[A] 





Figure 4-161. 


BAND REJECT FILTER 


Function: 


1. Suppress the 2540 Hz second har- 
monic of the 1270 Hz transmit (Mark) 
carrier frequency. 


2. Amplify the 2225 Hz (Mark) and 2025 
Hz (Space) frequencies. 


The signals from the High Pass Filter are 
coupled through C24, Figure 4-164, to the 
input to filter network L2,C5,and R12 © 
(point A). Inductor L2 is utilized to tune 
the circuit to 2540 Hz, therefore, signals of 
this frequency are rejected by the high. im- 
pedance of the tuned network. 


Amplification of the signals passed by the 


L2-C5 network is carried out by 22. 
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Figure 4-165. 


—4-88 


HCS-220003 me Section IV 


4-63. BAND PASS FILTER AND LIMITER | Zener diodes wired back to back. so that at 


AMPLIFIER (BPF) (LAmp) point B we get a bi-polar limiting action. 
This limiting action is a result of the large 
a. The output of the BPF is coupled to the signal at the Z3 output causing the diodes 
Limiter Amplifier (LAmp) via the Band to conduct in the reverse direction.This 
Pass Filter (BPF) made up of R15, L3 and effectively shorts the feedback loop, RAD- 
C6. This filter: ICALLY DECREASING the gain of the 
circuit. 


1.- Has minimum impedance at 2125 Hz. | 
c. The incoming signal, either a MARK signal — 


2. Therefore rejects currents of all other of 2225 Hz or a SPACE signal of 2025 Hz, | 
frequencies. has now been amplified and conditioned to 
the extent that it now represents informa- 
b. 2Z3 is over driven so that we get a large signal tion that can be correctly translated by the 
at point B. Diodes VR3 and VR4 are 9.1 rest of the modem circuitry as data. | 
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R 
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REJECT CKT. 7 | ON PHASE : 
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The regulating characteristics of the circuit 
are established by Zener Diodes VR5, R33, 
R35, R37 and R40. Zener Diode VR5 
establishes a fixed reference of +6.2 VDC 
at point F on Figure 4-168. 


As the +VDC supply attempts to go more 
positive, point B tries to go more positive. 
Since this positive going change is fed back 
to the inverting input of Z6, the output | 
then goes negative at point D. 





Figure 4-167. e. Q6is turned on harder causing a larger IR 
4-64. POWER SUPPLY VOLTAGE drop across R41, and has therefore caused 
CONTROLLED OSCILLATOR (PSVCO) | a negative voltage change at point A which | 


— offsets the greneice rise in voltage. . 
a. The VCO is a voltage sensitive circuit. There- 


fore, the supply voltages to this circuit 4-65. VOLTAGE CONTROLLED OSCILLATOR 
must be closely regulated. (VCO) : 

b. Close inspection of the VCO PS (Figure a. Aenoudh this circuit is part of the Piidee 
4-170) indicates that it is not a supply in | _ Lock Loop, the following description will — 
the true sense of the word. It isaregulating | be developed as if the VCO were a “‘stand 

_ system for the voltages supplied to the vco alone circuit’. The discussion defining the 
from an external supply. circuit’ S eyes Operate characteristics, 
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Figure 4-168. 


with respect to the other parts of the Phase 
Lock Loop, will be found in the section 
dealing with the overall operation of the 
Loop. 


Looking at Figure 4-170, we see that the 
circuit is of a very straight forward design. 
There are two features that are of impor- 
tance in the operation of this oscillator. 
The first feature is the ‘‘latch safe-guard’’ 
portion of the circuit which guarantees 
that the VCO will not ‘‘latch up” and fail 
to oscillate as a result of transistors Q7 and 
Q11 attempting to turn on simultaneously. 
The second feature is the circuit's ability 
to change its oscillation frequency, within 
specified limits, as a result of a varying DC 
level applied to the bases of Q8 and Q9. 


In circuits of this type there is always a 
possibility that the two output transistors 


(in this case Q7 and Q11) will attempt to 


turn ON simultaneously when system 
power is turned on. The portions of the 
VCO circuit consisting of Q10, R47, C12, 
R48, CR7, CR8 and CR15 make up the 
“latch-guard” circuit. 
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Figure 4-169. 


d. During normal operation points a and b are 
alternately swinging between approximately 
+10 VDC. When Q7 is in the OFF condition 
there is —10 VDC, at point a. This forward 
biases CR7 and back biases CR8. The cur- 
rent path is from —12 VDC through R44, 


Cr7, R48 to +12 VDC. Asa result of CR8 
being back biased, the base of Q10 is open 
circuited and Q10 is OFF. The identical _ 
condition occurs when Q11 is OFF and Q7 
is ON. In the latter case, the current path 

is from —12 VDC, through R51, CR15, R48 
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to +12 VDC. The result is CR8 is back 
biased and Q10 is OFF. 


Now that we have seen what Q10 cannot do 
when the VCO operates properly, let’s take 


a look at how Q10 solves the latch-up h. 


problem: 


1.. Q7andQ11 attempt simultaneous 
turn on. Therefore: 


2. +12 VDC appears at points a and b, 
back biasing CR7 and CR15. 


3. This condition allows CR8 to become 
forward biased through R49, R47, 
CR8, R48 to +12 VDC. 


4. Asaresult of this and the IR drop 
across R47, Q10 then turns ON and 


5. tries to place +12 VDC on the emitter 
of O9, for a net +2 VDC back bias. 


6. This allows the forward biased QO8 to 
turn ON hard which in turn keeps Q11 j. 
on. 


7. Since Q9 is now OFF, so is Q7 and 
- point ais at —12 VDC. CR7 is forward 
biased, 


8.  CR8 is back biased, 
9. and Q10 must turn OFF. 


The center frequency of 2125 Hz is deter- 
mined by C10, C11, R43, R46 and R49. 
This frequency is established by setting the 
bases of Q8 and O9 to zero volts DC. R43 
is then adjusted to ‘‘trim up”’ the C10-R46 
and C11-R49 charging paths. 


The three most important operating charac- 
teristics of the Voltage Controlled Oscillator 
are: 


1. An inherent desire to oscillate at a 
2125 Hz frequency at ZERO volts 
base bias. 


2. An ability to very rapidly increase fre- 
quency of oscillation as a positive DC © 
bias is applied to the bases of Q8 and _ 
Og. 
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3. Anability to very rapidly decrease fre- 
quency of oscillation as a negative DC 
bias is applied to the bases of Q8 and 
Q9. 


When the base bias of O8 and Q39 is in- 
creased or decreased, the conduction of 
these transistors is either increased or de- 
creased. This increases or decreases the dis- 
charging period of C10 and C11. This con- 
trols the time that Q7 or Q11 is held in the © 
OFF state. 


This chain of events initiate the increase or 
decrease in frequency. The VCO will main- 
tain the increase in oscillator frequency as 
long as a positive level of DC bias is applied 
to 08 and Q9. 


and 


will maintain a decrease in oscillator fre- 
quency as long as a negative level of DC 
bias is applied to Q8 and Q9. 


Before proceeding with the detailed expla- 
nation of the MARK/SPACE detection pro- 
cess, let's summarize our knowledge of the 
modem to this point: 


1. Incoming data is coupled, either 
acoustically or through a telephone 
company supplied DAA to the first 
stage of filtering and amplification. 


2. The Band Pass Filter Amplifier passes 
the band of incoming frequencies cen- 
tered around 2125 Hz and attenuates 
those that lay more than 125 Hz 
either side of that center frequency. 


3. The High Pass Filter passes and ampli- 
fies those signals greater than 2000 Hz ~ 
and attenuates those that are less than : 
2000 Hz. 


4. The Band Reject Filter is specifically | 
designed to reject the frequency of 
2540 Hz; the second harmonic of the | 
1270 Hz Mark signal that is being 

- transmitted at the same instant in time 
that incoming signals are being received 
_by the modem. The BRF also ampili- 
_ fies the incoming 2025 and 2225 Hz 
| one | 
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Figure 4-172 


Figure 4-170. 


The Band Pass Circuit further attenu- 4-66. 


ates unwanted signals. 


The Limiter Amplifier converts the in- a. 
coming signal from a sinusoidal wave 
form (sine wave) to a bi-polar rectangu- 


The Voltage Controlled Oscillator 
Power Supply provides closely regu- 


lated supply voltages to the VCO. 


The Voltage Controlled Oscillator 
helps the Phase Comparator convert 
frequency changes to voltage changes 
in the Phase Lock Loop. © 


( )+i2 


PHASE COMPARATOR 


Refer to Figure 4-173 and 4-174 for this 
discussion. 


Assume that the incoming signal to the 
Phase Comparator (at points E and G) is 
2125 Hz. Further assume that the VCO is 
oscillating at 2125 Hz. Then Figure 4-175 
will describe what happens to the Phase 
Lock Loop to keep the loop output at zero 


VDC. The VCO is alternately turning Q12_ 
and Q13 ON and OFF. Therefore, points 
Cand D are being alternately grounded. 
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d. 
Figure 4-174, 
e, 
c. Wecan see that as a result of the VCO 
actions in Figure 4-175 that only alternate 
portions of the carrier signal are allowed to i 


reach each input to OA Z4. The portion 
allowed to reach pin 4 is /nverted by 24 
(pin 4 is the inverting input). The result of 
the inversion of the alternate portion of the 


SIGNAL oe a 
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[E] and 
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.] 


Figure 4-175. 
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signal at point F is shown in Figure 4-175. 
Because there is as much energy in the posi- 
tive direction as there is in the negative di- 
rection (represented by the shaded areas) 


_ the actual DC output is zero. This occurs 


when the VCO signal and the carrier signal 
are exactly 90° out of phase. 


Figure 4-176 and 4-177) illustrate what 
happens if the incoming carrier signal is 
not 2125 Hz. Figure 4-175 illustrates an in- 
put signal of 2025 Hz and Figure 4-177 
illustrates an input signal of 2225 Hz. 


Figure 4-176. shows the input signal and the 
VCO signal /ess than 90 degrees out of 
phase. 


We can see by Figure 4-175 that if the in- 
coming signal frequency is /ower than 2125 
Hz that the resulting phase difference will — 
produce an average negative DC output at 


point F. In Figure 4-176 we see that if the 





oe Ui LL —// 
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ACTUAL AVG DC OUT (FILTERED) 


incoming signal frequency is higher than — 
2125 Hz then the phase difference will pro- 
duce an average positive DC output at point 
ae | 


The positive or negative voltage that is de- 

_ veloped at point F is fed back to the VDC to 
either increase or decrease its frequency to 
match that of the incoming signal. When the 
VCO frequency has matched the incoming 
signal frequency then the positive or nega- 
tive DC output at point F will be maximum. 
This can just as easily be put the other way; 
when loop output voltage is maximum, the 
VCO frequency is the same as the input sig- a. 
nal frequency. Therefore, the VCO is phase- 

locked with the input signal. 


Note that the frequency of the unfiltered 
output voltage would be twice the input 
signal frequency. 


The graph shown in Figure 4-178 describes 
the operating characteristics of the Voltage 
- Controlled Oscillator, the Phase Compara- 
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Figure 4-176. 


tor individually, and the Phase Lock Loop 
as a whole. We have shown that it is pos- 
sible for these circuits to operate sepa- 
rately. In practice, these circuits are com- 
pletely dependent on each other. 


1. Actual PLL operating limits 85° — 95° 
phase relationship between the VCO sig- 
nal and the carrier signal. 


PHASE LOCK LOOP SUMMARY 


The heart of the receive portion of the 
modem is the Phase Lock Loop which is — 
used as a frequency discriminator. The 
characteristics of this type of phase locking 


circuit make it suitable for FSK demodula- 


tion. This circuit is capable of extracting 


information from a signal with low signal | 


to noise ratios. It also performs as a very 


_ selective band pass filter, a feature that re- 


duces the pre-demodulation ene re- 


. shel ics of the modem. 
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Figure 4-179, 


As the frequency of the incoming signal 
changés, the output voltage of the Low 


Pass Filter also changes in order to keep the. 


frequency of the Voltage Controlled Oscil- 
lator the same as the input frequency. 


It is apparent then, that tne frequency 
changes of the input signal are converted to 
voltage changes at the output of the Low 
Pass Filter in the loop. This is the basic de- 
modulation process. 


LOW PASS FILTER (LPF) 


The +DC level output of the Phase Lock 
Loop is fed into the final post-demodula- 
tion filter made up of OA 27 and its asso- 
ciated components. 


The remnants of the carrier frequency com- 


ponents are filtered out by the action of 
the filter stage. The signal is inverted by 27 
and sent to the Level Detector. 
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Figure 4-180. 





Figure 4-181. 


The MARK and SPACE signals as they 
appear now, ready for final conditioning, 
are shown in Figure 4-181. | 


LEVEL DETECTOR (LD) 


The basic function of the Level Detector 
(LD) is detection of the MARK and SPACE 
signal levels at the output of the Low Pass 
Filter. 


A zero crossing detector functions exactly 

as it sounds. The polarity of the output _ 
level changes as the signal input level 
crosses a zero reference. Our detector cir- 
cuit does that, except for “hysteresis.” 
The actions of this detector can be described 
by referring to the schematic in Figure 4-182 


~ and the illustrations of Figure 4-184 through 


4-187. 
Assuming that the incoming signal level is 


positive, the following conditions will exist. 
at various points in the circuit: 
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1. Point A is +10 VDC (this is atthe in | : ****THE METHOD**** 


verting input). : oo) | = oe 
d.- Since pins 4 and 5 are the two inputs to the 


2. Point B, and therefore the non-invert- differential amplifier portion of 28, the fal- 
ing input of Z8, is biased at —2.5 VDC | ling edge of the input signal does not | 
as a result of the voltage divider made (cannot) cause any change of the output 
up of R59 and R61. : status at point C until the negative bias at 


point B (illustrated by Figure 4-186) is 
| | | _ somehow overcome. 
(a) Point D, the base of NPN tran- | 


sistor 014, is biased slightly When the falling edge arrives at t1 (Figure 
negative and is in the OFF con- 4-184) however, the fun begins: | 
dition. | 


| 1. At time t2, 
(b) The collector of Q14, in the OFF | 








condition, at point E, is at +5 : 2. the falling edge of the signal has 
VDC. | | crossed the zero reference, and 
+5 
| R57 
@uv.N R36 
, | IK 
10K | 
FROM R56 =gec 
LO PASS ‘TOR 
piace a> on 
; | TORTS 
| 4 LAMP 
| &/ ORIVER 
() 


FROM GRND R56 
LO PASS FILTER 


Figure 4-182. 


3. has arrived at the —2.5 VDC level. 


4, The Operational Amplifier, for a very 
| small instant of time, is exactly bal- 
anced: i.e., the output would be at 
zero volts. 


HOWEVER, 


5. the falling edge continues, so that at 
tat some smal | amount, 





6. the —2. 5 VDC bias at point B has. been 
53 — _ | _ over-ridden (remember, it only takes a 

Eat Figure 4-183. PP as few milli-volts to do it). 
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Figure 4-187. 


2. thereby “latching” the circuit with the 
— output at +10 VDC. 


ce | This places a positive bias on the base | 
of Q14, turning it ON. — 





4. Point E is now at ground, or zero volts 
(Figure 4-187). 





(E) 0o--------L ee | | 
| f. | This same basic process occurs every time 
there is an input signal level change. __ 
g. The positive and negative bias (Figure 4-176) 
that the Level Detector imposes upon itself — 
at point B in Figure 4-183 is called a 


Figure 4-188. 


- TERESIS. 

7, The output at point C then rises very | 

rapidly to +10 VDC as indicated in ch... Despite all of the filtering prior to this stage, 

Figure 4-185. | | | there may be ripple due to noise on the 

| | 7 | rising and falling portions of the incoming 

e. Anewset of conditions now exist: signals (shown in Figure 4-185). This ripple 
| - & 7 Pr ta) ee ~can make it appear as though the signal has 

1. Point B is biased at p/us 2.5 VDC, 38 a Oe crossed the zero reference more than once, 
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thereby causing invalid data. Itisthehys) —>—bz. 


teresis that prevents this from occurring. It 
is unlikely that this ripple, during normal _ 
circumstances of operation, could overcome 
the +2.5 VDC hysteresis (or bias). | 


CARRIER DETECTOR (CD) 


Looking at the modem block diagram (Fig- 
ure 4-156) we see that the Carrier Detector 
(Figure 4-189) output directly controls sev- 
eral functions. 


1. The CD determines the presence of 
energy in the receive band width and 
provides the reference for final dispo- 

sition of the data. | 


2. The CD determines if and when the 


(rr 
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output of the FSK Oscillator shall be 
transmitted. 
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Figure 4-189. 
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The input signal to the CD comes directly 
from the output of the Limiter Amplifier 
and appears at point A, the CD output. 
Then: | 


1. The back-to-back 6.2 Zener diodes, 
~VR1 and VR2, limit the bi-polar in- 
put to +6.2 volts at point B. 


2. As the signal swings positive, tran- 
sistor Q3 is turned ON, 


3. which causes point C to decrease and 


charge C7 through R19 to the 
polarity indicated, 


which turns 04 ON. 


The voltage across C7 increases 
with each cycle until 


TO ON/OFF SWITCH (~ 
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NOTE: 


Figure 4-190 


(d) point D is changed from a 
slightly negative level to a posi- 
tive level, 


4. thereby turning Q21 ON, which 
5. puts point E at ground, 

6. turning Q22 off. 

7. Its voltage is then at +5 VDC. 


When the negative going portion of the in- 
put signal arrives at point B, diode CR1 be- 
comes forward biased and clamps the base 
of Q3 to ground. Even though the diode 
clamp turns Q3 OFF, there is no /mmediate 
effect on the rest of the circuitry. 


With Q3 OFF, C7 must discharge through 
R20 and R21, maintaining the low negative 
bias at the base of Q4. The RC time of C7 
and R20 is much greater than the time be- 
tween positive going excursions of the in- 


put signal at point B. Therefore, C7 is effec- 


tively functioning as an /ntegrator. 


Once a carrier signal has been detected, 
either a MARK or a SPACE, the status of 
the CD will remain as described here! 


If the carrier signal fails, either as a result of ter- 
mination of transmission or as a result of compo- | 
nent failure, then, as C7 discharges, the increasing 
positive level at the base of O04 will eventually turn 
this transistor OFF causing the output of Q22 
(point F) to drop to zero volts. — 


Section IV. 
DATA TRANSMISSION _ 


The entire transmit portion of the modem 
is comprised of four (4) relatively uncom- 
plicated stages; the FSK Oscillator, the fol- 
lowing Output Buffer stage, the E. 1. A. 
Output circuit and the Level Adjusting cir- 
cuit at the hard coupling transformer (T1). 


FSK OSCILLATOR (FSK Osc.) 


The Frequency Shift Keyed Oscillator (FSK 
Osc) represents the major portion of the 


transmit circuitry. The sole function of the | 


FSK Osc. is that of producing one of two 
possible frequencies upon receipt of the 
proper command signal. The two Bese 
frequencies are: 


1. AMARK frequency of 1270 Hz or | 
2. aSPACE frequency of 1070 Hz. 


The schematic of the FSK Oscillator is 
shown in Figure 4-191, and has been di- 
vided into five sections for clarity. 


The actual oscillator portion of the circuit 
consists of areas A, B, and E of Fig- 

ure 4-193. Areas A and B contain the fre- 
quency determining components, C18, 
C19 and L4 respectively. Area E contains 
Q34 and Q35 wired as a Darlington Pair. 
This pair of transistors serve as the power 
amplifier portion of the oscillator. 


When power is applied to the modem, 034 
and Q35 are biased ON as a result of the 
—12 VDC at the emitter and the positive 
voltage applied through the voltage divider. 
R102-R103. 


Capacitor C20 provides the necessary posi- 
tive feedback to the Dave oF O34 to sustain 
oscillation. | oe 


Section C serves as the inverter/buffer input 
stage, and Section D switches capacitor C18 
in and out of the frequency determining 
circuit. The mechanics of the FSK Oscilla-: 


tor stage are as follows: 


1. oA sos tive e DC level representing a 
_ SPACE arrives at point A, 
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Figure 4-191. 
2. causing the base of Q33 to go positive, 
turning it ON. 


3. This in turn puts point B at ground, 
turning O32 OFF, 


4. thereby allowing the Q31 base to go 
positive and turning 031 ON. 


5. C18 is now switched into the circuit 
and 


f 





6. in spaiiel with C19, which decreases 


7 | | 3 the oscillation frequency. to 1070 Hz 
Figure 4-192, — + eee : (SPACE). 
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g. When a MARK signal of zero VDC (or neg- » IC: 
ative VDC) arrives at point A, the chain of 
events is exactly opposite of that outlined 
previously. That is, eventually Q31 is turned 
OFF, taking C78 out of the circuit, and 
establishing an oscillation frequency of d. 
1270 Hz (MARK). 


h. The following formulas describe the FSK 


output frequencies: 4-74, 


1. ASPACE command at point A= a. 
C18+C19 and f, ~ 1 


2n Lg (C18+C19) 


2. AMARK command at point A=C19 
and fm ~ | 
2n VL4 C19 
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a. Referring to the Carrier Detector schematic 


(Figure 4-189) point G) we see that when a. 


the CD has detected a carrier signal, that 
point A on the Transmit Inhibit input (Fig- 
ure 4-194) is zero VDC (ground). This 
means that Q23-is OFF, and the collector 
at point B is sitting at a positive voltage 
level. 


b. When the above is true, the output of the 
FSK Oscillator is coupled across C21 to the 
Output Buffer stage. 
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| Figure.4-193. — | 
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If the carrier signal has been lost due to ter- 
mination of transmission or component | 
failure, point A goes positive. O23 turns 
ON, and point B is shorted to ground. 


With point B shorted to ground, the output 
of the FSK Oscillator is coupled across C21 
and R85 to ground. 


OUTPUT BUFFER (OB) 


When the Transmit Inhibit (Figure 4-195) 
is enabled (O23 OFF), point A of the Out- 
put Buffer (OB) is positive. The output of 
the FSK Oscillator is coupled across C21 
and R85 to the base of 024 (of Darlington 
Pair Q24, Q26). The pair provides a low 
output impedance for proper drive to the 
output. 


-E. 1. A. OUTPUT CIRCUIT 


The E. 1. A. Output Circuit (Figure 4-197) 
is designed to convert terminal supplied 
zero (MARK) and plus five VDC (SPACE) 
levels to the —12 VDC (MARK) and +12 


* 


VDC (SPACE) levels that are standard. 


Assmue that a MARK signal, zero VDC, 


has arrived at point A. Then: 


1. The bases of O29 and O30 are biased 
negatively. | i ae 


2. This bias assures that O30 is OFF and 
that W29 is ON, * 


3. With Q29 ON, the base of 027 is made 
positive through R91. 
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Figure 4-195. 


4, Asa result, Q27 is turned ON, and 


5. —12 VDC is switched to point F. 


6. The —12 VDC conforms to the E. 1. A. 


definition of MARK. 


If the next succeeding signal is +5 VDC 


_ (SPACE) then the following cycle of events 


occurs: 


1. The bases of Q29 and Q30 swing to a 
positive level. 


2. W29 is turned OFF and Q30 | is turned 
ON. 


3. With Q30 ON, point D goes to ground 


turning Q28 ON, 


4. and shutting Q27 OFF as point E goes 
back to ae VDC. 


5. Q28 isin the ON condition. +712 VDC 
is now switched to point aa 


6. thus conforming to the E. |. A. SPACE. 


The output of this stage is then soiled to 


_an external Data Set. | 
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Figure 4-196. 


~ 


The function of the Data Lamp Driver, 
Figure 4-199, is: to provide visual! indica- 


tion to the Data Terminal operator that 


‘data is being received by the modem. 


Functionally, the DLD provides a ground 
return for the Data Lamp which is in series 
with a +24 VDC supply. | 


The truth table shown in Table 1 (Figure 
4-207) indicates the input conditions that 
must be met before the DLD circuit in 
Figure 4-201 will turn the Data Light ON. 


If the input from the Carrier Detector to 
Q20 at point A.is zero volts VDC (or 
ground), then Q20 is held in the OFF con- 
dition. If at the same time that Q20 is OFF, 
the input from the level Detector at point 
D is zero voits VDC (or ground) then: 


1. Q18 is turned ON, which puts 


2. point B, the base of Q19, at some 
| positive level, 


3. turning Q19 ON and placing point C 
at ground, 


4. thereby allowing the Data Light to 


turn ON. 


When the CD anal at point A is +5 VDC, 


Q20 is turned ON which puts point B at 
ground and shuts Q19 OFF thereby remov- 
ing the ground return path at C. The Data 
Light is now turned OFF. : | 
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Figure 4-198. 
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Since the siana! from the Level Detector 
at point D ts alternating from MARK to 
SPACE (0 VDC to +5 VDC), the Data 
Light is turning OFF and ON at the data 


rate, | | d. 


DATA TRANSEER LOGIC (DTL} 


The function of the DTL circuit in Fig- 

ure 4-201 is to accept data from either the 

Modem, or data from an external Data Set, a. 
and transfer this data to either the 1030 or — 

1035 Data Terminal. 


The truth tabie of Figure 4-207 describes 
the logical operation of this circuit. This 
table shows two conditions. 

1. DTL under modem contro!, and 


2.  DTL under external Data Set control. 


We can see from this table that the following 
is true. 


1. If the logic is under. modem control, 
Q16 is OFF and therefore the Level. 


4-78. 





Figure 4-200. 


Detector input is the controlling fac- 
tor. 


OR 


N 


If the logic is under the contro! of an ~ 
external Data Set, the Carrier Detector 
is OFF (low) and therefore the output 
at points & and 70 is controlled by the 

ncoming data at oan 7, switching 
Cie ON and OF 


Due to pull-up resistors R62 and R70, point 
8 goes to+5 VDC and point 10 is lowbe- 
cause of 29 when C76 is OFF. The opposite 
is true when Q16 is ON. 


DATA TERMINAL CONTROL LOGIC 
“A (DTCL A) 


This section of modem logic (Figure 4-204) 
is designed to provide a status signal to the 
1030 Terminal. This signa! states that the 
source of incoming data is ready to transmit 
data to the Data Terminal. That is: 


1. Ifa carrier has been detected by the 
modem, point K will be high (+5 VDC) 
and point 11 will be low (0 VDC). 


2... Ifan external Data Set will be sending 


the data, then point 9 will be high, 
turning Q15 ON, placing point 11 at. 
— ground (low). | 


The truth table in Figure 4- 207 verifies the 
Operation of this circuit. 
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RECO DATA 
TO 30 


(0) O 


RECD DATA 


FROM 
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Figure 4-201. 


DATA TERMINAL CONTROL LOGIC 
“B’ (DTCL B) 


This circuit provides a status signal to either 
the 1030 or 1035 Data Terminal that states 
that it is now permissible for the Data Ter- 
minal to send data.» 


This permission is granted if: 4-380. 

1. Acarrier has been detected by the 
modem, which puts point L high, and . a. 
therefore puts point 12 low and point 
13 high. 

2. If an external Data Set sends a Clear | 
To Send status signal, then point 14 4-81. 
goes high, turning Q25 ON, putting 

— 12 low and 13 high. 
a. 

The truth table i In Figure 4- 207 verifies 

these conditions. 

1. Since pin 4 is a/ways /ow, the input to b. 


pin 5 will not affect the output condi- 
tion of NAND 210. 
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Figure 4-202. 


2. A minus sign (-) represents either “‘O" 
VDC, Gnd., or —VDC. 


3. When data is arriving via an external 
data set, the Modem is normally OFF. 


POWER SUPPLY BYPASS FILTERS 
(PSBF) 


These capacitors are installed to keep noise 
and switching transients encountered in the 
modem from appearing on the onads 
supply lines. 


NON—LOGICALLY DERIVED STATUS 
SIGNALS 


REQUEST TO SEND TO EXTERNAL 


DATA SET — sent to an external data set 
via the RS-232B cable. 


- DATA TERMINAL READY (DTR) — sent 
to an external data set signalling inge the 
terminal IS pO eeaonel 
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TO Q22 [x] 


- CARRIER 
DETECTOR 





WIRE ‘OR SHOWN | 
ON BLOCK ve 
DIAGRAM AS | 





Figure 4-203. 
Se a eae ae : Document RS-232, ‘‘Interconnection of Data Ter- 
| = | ae = Co) 7 a ; ~ minal Equipment with a Communications Channel.” 
Ducks Se ee eee zy eee. | | a 
Co ree (©) 2 a SS es | 
a 
: - Ge: a CLEAR TO SEND (CTS) — A status signal that 
: | wee Sees sai es Lice | indicates that the data set has established a connec- 
sa = tion with the distant data set and that signals pay 


ae be applied to the Transmit Data Circuit. 


DATA SET READY (DSR) — Indicates that the 
data set is connected to the telephone line and is in 
Figure 4-204. the data mode; that is, that it is not in the idle, talk, 
test, or local condition, nor is it without power. 


4-82. SPECIAL TERMS | 2 | 
| | | | 7 DATA TERMINAL READY (DTR) — ts used by 
Special terminology used in this section is as de- _ the customer - provides data terminal to permit the 
fined by the Electronic industries Association _ data set to enter and remain in the data mode. 
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Figure 4- 207. 
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Figure 4-208. 


4-83. TERMINAL POWER SUPPLY 


_ The power supply for the logic and the modem 
is contained in the electronic hub chassis at the 
rear of the terminal. There are four levels of power 
supply, A through D. All of them supply the same 
voltage outputs at Terminal Board 1 and Terminal 
Board 2 and require the same inputs at Terminal 
Board 2. The changes in level only enhance the 


reliability of the supply. Three bridge rectifier net- 


works are directly supplied from the secondaries 
of power transformer T1. The output of these net- 
works are regulated and filtered before being 
supplied to the terminal. 


The twenty-four volt supply produces an average 


Current output of 2.5 amps. Saw tooth ripple in the 
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REQUEST TO SEND TO 
EXTERNAL DS 
DTR TO -5! 


Figure 4-209. 


area of 8 volts is normal. Filter capacitor C1 of this 


supply is a chassis mounted component. 


The five volt supply has a voltage output regu- 
lated by integrated circuit |C-1. The |C monitors 
the current draw of the five volt supply and regu- 
lates the voltage according to that need. The oper- 
ating voltage on IC-1 is +12 voits which is supplied 
by the +12 volt supply. 


NOTE: 


If the +12 volt supply goes dead the operating 


_ voltage for IC-1 is gone and IC-1 wil! turn off the 


+5 supply. | 


The +12 volt supplies are identical and in fact 
share the same bridge rectifiers. The current output 
of each of these suppliers is 20 milli amps. 
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Section V 


SERVICE AND MAINTENANCE 


5-1. SCOPE. 


This section contains instructions pertaining to 
inspection, repairs and adjustments, removal and re- 
placement, troubleshooting, and cleaning and lu- 
brication necessary to maintain reliable terminal 
operation. 


Where possible, the paragraphs are so grouped 
as to give information on only one of three main 
units at a time. The units are: 

a. Keyboard printer 

b. Interface 

c. Logics 

This unit separation inhances fault isolation and 


any maintenance and/or adjustments that may be 
required. 


5-2. MINIMUM PERFORMANCE STANDARDS. 


For minimum performance standards, refer to 
paragraph 3-3 on page 3-1. 


5-3. CALL PREVENTION MACHINE CHECK 
(CP MC) 


The C P M Cts to be performed on each and 
every machine call! It provides you with the surest 
means of evaluating the machine condition in the 
shortest possible time. It is not to suffice as an in- 
spection, but will give you an idea of what areas in 
the inspection and maintenance of your machines 
should be improved. Performed religiously, you 
can get your C P M C time down to five minutes. 
It will be the best invested five minutes you ever 
spent. 


a. Remove Type Element 
1. Look for a worn type element 


2. Check upper ball socket play (horizon- 
tal and vertical) | 


3. Check tilt ring side play 


4. Check eae Hee clearance 

5. Check carrier side play 

Half Cycle Neg. 5, No Tilt Character 

1. Check rotate spring tension 

2. Check tilt detent side play 

3. Check tilt homing - correct any drift 
Replace Type Element 

1. Check rotate for binds (pull shift arm) 
2. Check shirt sess 


3. Half cycle WORMT - check detenting 
and rotate detent side play 


4. Half cycle WTOM - check rotate hom- 
ing - correct any drift 


5. Check timingonM 
Backspace 
1. Check B/S rack free motion 


2. Check carrier motion — | 


Uniock Keyboard with Machine Off - 
Depress Center Keylever 


1. Check filter shaft clearance 


2. Check interposer travel after latching 
(.015) 


3. Check cycle clutch keeper clearance 
(.000’’ — .002"’) 


4. Check cycle clutch latch pawl over- 
throw and clutch latch bite on sleeve 


5. | Check cycle shaft end play (.002” 
 — 006") — | | 


6. Check cycle clutch spring for slippage 
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f, Trip the Carrier Return and Hand Cycle 
slowly | | 


1. Watch latch overthrow past keeper 
(.020’" — .040’’) 


2. Check interposer restoring overthrow 


(.010" — .030”’) 
3. Check clutch unlatching link 


4. Reset keyboard to lock when power ts 
off 


g. Lubrication — Every Call 
1. Center bearing (oil down side) | 


2. Print shaft wiper — replace annually 
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3. Escapement rack 
4. Cycle clutch 


5. Operational cams and ratchet assembly. 


5-4. PREVENTIVE MAINTENANCE. | 


The preventive maintenance procedures presented 
in this manual are designed to minimize the require- 
ments for corrective efforts that accrue with neglect. 
(Figure 5-1) | - 


The maintenance concept for the Selectric Key- 
board Printer takes into account cleaning, periodic 
replacement of parts, check of critical adjustments 
and the proper lubrication of the machine. The 
- Selectric typewriter must be properly lubricated, 
and in some very hard usage applications, will not 
perform more than 120 days without lubrication. 














EVERY INSPECTION | 





Lubrication 


~ On-line check 


FIRST INSPECTION 
(120 days) 


| ~ Keyboard area 


Cycle clutch 


Tilt mechanism Rotate mechanism 


Alignment Impression 


Special jubrication 
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GENERAL INSPECTION PLAN | 


SECOND INSPECTION | 
(120 days) 


Voltage levels Electrical character 

| trip and selection 
Character and 
operational switches 


Electrical operations 


Keyboard lock Special lubrication 


THIRD INSPECTION 
(120 days) 


a er 


Shift and shift 
Indication 


Carrier return 


Index and paper feed Space, backspace 
and print escape- 


ment 


Tabulation and margin | 


— Ribbon feed and lift 
control. | a 


Special lubrication | 


Figure 5-1 
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The following maintenance procedure is recom- appearance. In many areas where the ozone content 
mended as a minimum: On hard usage machines, of the air is high, the rubber parts will fail sooner 
extra attention to lubrication and adjustment is and need more frequent replacement to insure the 
required. The RECOMMENDED PARTS RE- most reliable operation. (Figure 5-2) 

PLACEMENT SCHEDULE should be followed as 

closely as possible, but if a non-rubber part is 

obviously good, do not replace it. If it is worn or 5-5. GENERAL INSPECTION PLAN. 
questionable, it must be replaced. The rubber items, 


bail and feed rolls and platen, deteriorate with both General inspection is in accordance with Fig- 





age and usage, and should be replaced regardless of ure 5-1. 
Part Name Part Number Oty. Per Unit ity 
Cycle clutch spring 1166551 (IBM) 1 2 years 
Spring shift clutch 1166381 (1BM) 1 2 years 
Print shaft wiper 1124647 (IBM) 2 1 year : 
Print sleeve 1141628 (IBM) Of. As needed 
Pawl cam BS 1166317 (IBM) 7 As needed 
Pawl cam index 1128413 (IBM) 1 Asneeded 
Shock Mounts 1134857 (IBM) 4 As needed | 
Drive belt 1124812 (IBM) 1 Asneeded 
LH tilt pulley stud 1134964 (IBM) 1 As needed | 
Bushing RH Tilt pulley 1123750 (IBM) 1 As needed | 
Bearing Filter Shaft 1141663 (IBM) 2 As needed | 
Spring rotate 1132244 (IBM) 1 _ As needed | 
Carrier return pinion 1123574 (IBM) 4 As needed 
Tab pinion 1123571 (IBM) 1 As needed 
Bail roll 1124397 (IBM) 3 Asneeded | 
Feed roll rear 1128138 (IBM) Z 2 As needed 
Feed roll front 1128141 (IBM) 2 As needed 
Platen 27 tooth 1166976 (IBM) 1 _ As needed 
Reed switches | 5000048 (DATEL) 8 As needed 
Microswitch 5000015 (DATEL) 1 As needed 
Transport cord — 1166415 (IBM) 2 As needed 
Cherry Switch 5000014 (DATEL) | 45  Asneeded 


Figure 5-2 
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EVERY INSPECTION. 


The following steps a are to be performed on each 
and every inspection. 


5-4 


Every Inspection - Cleaning 


General cleaning: all machines should be 


_ thoroughly cleaned with dust covers and d. 


outer cover removed. Platen, feed rolls de- 
flector and cardholder should be cleaned. 
Carrier area should be flushed if excessively 


dirty. Rotate should be checked and ad- 


justed. 


Every Inspection - Lubrication (O=IBM #10) 
(g=1BM #23) 


1. Cycle clutch spring and arbor (g). 


2. Cycle clutch pulley hub and bearing 
> He). | | 


So Operational cam bearing (o). 

4. RH apetationdl shaft bearing (4g). 
5. Shift clutch spring and arbor (g). 

6. Print shaft and bearings (0). 

7. Ribbon lift-feed and print cams (g). 
8. Rocker bearings (0). 


9. Upper ball socket and tilt ring pivots 
(o). 


10. Rotate spring (0). 
11. Upper idler gear shift (0). 


12. Lower idler, cycle shaft bearing and 
filter shift bearings (o). 


13. Rotate and tilt detent pivots (0). 
Do Not Oil These Items: 


1. Motor | 


2. Selector compensator. 


3. Rotate arm wear compensator roller. 


4. Ribbon spools and spindles (both 
fabric and carbon). | 


5. Carrier return clutch spring. 


6. Drive Belt. 
Every Inspection - Printer Keyboard Check 


1. Once specific checks are made and all 
cleaning (including outer covers) is com- 
plete, insert paper in the machine and 
make a complete strike-up of all print 

_characters being sure to use both ends 
of the platen and both upper and lower 
case. Watch closely for any indications 
of poor print quality and improper de- 
tenting. Make the strike-up several 
times. (Print and print escapement 
check.) 


2. Check carrier return from 1 space out, 
10 spaces out, 50 spaces out, and full 
length of print line. Insure that ail 
CR's are correct. (Carrier return check.) 


3. Index should be operated between a 
character and a pattern, indicating the 
correct index is made. (Index check.) 


4. Space once, type character (N}, space 
again, type across entire print line. 
Back space twice, type (N); backspace 
twice, type (N) back across entire line. 
The line should have light and dark 
characters next to each other across 
entire line. (Space and backspace 
check.) | 


5. Set tabs at 10-15 -20-30-40-55- 
80 spaces from margin. Return to LH 
margin tab once, type (1) tab twice, 
type (2) tab three times, type (3) tab 
once, and type (1). Do this three to 
five times to insure positive fast tab. 
Hold carrier, tab, allow carrier to move 
slowly into final tab stop. Carrier | 
should unlatch tab at final RH margin. 
ukae and mainspring check.) 


~6. Oncarbon ribbon machines, insure — 
correct ribbon patterns and insure 
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proper stencil lockout. On fabric 

ribbon machines, insure that 1/2 types 
fully on ribbon in No. 1 lift position. 
Insure that underscore types fully in 
No. 3 lift position. Stencil must lock 
out ribbon lift. Also insure that ribbon 
will reverse in both directions. (Ribbon 
check.) 


e. Every Inspection - On-line Check 


The terminal should be completely assem- 
bled with cases on. Check the terminal 
using the customer’s system wherever possi- 
ble. Check the transmit of the terminal by 
typing several lines in a copy or recopy 
program. Test the receive mode of opera- 
tion by running a listing so that the print- 
out can be proofread easily. Test interrupt 
if possible. The best method of test is to 
duplicate as closely as possible the custom- 
er’s actual method of terminal operation. 


ON EVERY INSPECTION THE CALL 


PREVENTION MACHINE CHECK 1. 


(CP MC) MUST BE PERFORMED. 


5-7. FIRST INSPECTION | a Zz. 


The following steps are to be performed on each 
first inspection. 


a. First Inspection - Keyboard Area 
1. All keylevers operate freely. 


2. All keylevers travel down and cause 
the selector to overthrow its latch 


keeper. 3: 


3. All keylevers restore and reset. 


4. All selectors unlatch the cycle clutch 
by .002"’ to .004”’ when latched on 


the keeper. 4. 


5. Cycle ciutch restores by .020” to 
.040”. 


6. All latches hang even or .010” over the 


| cycle bail. Y, 


| ta) Manually half-cycle the following . a 2. 


selections and observe the latches. — 
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- They should not snap off at any. 
time. Observe correct selection. 
_ (Figure 5-3) 


Correspondence 


Figure 5-3 


b. First Inspection - Cycle Clutch 


Check cycle shaft end play. .001"’ 
003". This will widen with wear 
(center bearing of machine will wear). 


Check cycle clutch drive. Slowly cycle | 
the machine under hand operation, 
using the character one. When the 
clutch starts to slip stop cycling. Check 
the position of the print shaft gear. 
Trip off the character one again and 
cycle the machine until the check 

pawl drops in. Check for 3/4 to 1 

tooth of motion on the print shaft 
gear. 


Insure under power that check pawl is 
against the face of the check ratchet 
with each character printed. This is the 
only dynamic check necessary for 
cycle clutch. 


Check for minimum backlash and no 


_ binds in the idler gears and end play 


in print shaft and filter shaft. 


— ¢. — First Inspection - Tilt Mechanism 


Check tilt motion. 


"Ghee tilt qa aa: check side play 
in tilt detent and tilt ring. 


5-5 


Section V uh HCS-220003 


d. First Inspection - Rotate Mechanism 


1. Check for correct rotate and detenting 


on these characters in upper case. 





(Figure 5-4) 

patches Guivecoandence 

oO | J a: 
+5/—5 aa & 

+5 | | — (dash) period 

5 G A 

Figure 5-4 
NOTE: 


Insure that all detents fall into typehead 1/4 
to 1/2 way down negative side of typehead 

~ notch with all play out in the clockwise di- 
rection. | | 


2. Correct all adjustments in upper case 
then adjust lower case to match. 


e. First Inspection - Alignment and Impression 


1. Check for kinks, nicks and wear on 
the tilt and rotate tapes. 


2. Check for binds and side play in the 
rotate and tilt detents, tilt ring-and 
upper bail socket. 


3. Check print shaft timing and insure 
that after all rotate adjustments are 
correct, the rotate detent withdraws — 
and just touches the negative side of 
the tooth when using a lower case —5 
character. Check a +5 character to in- 
sure positive detenting. 


4. Check to insure that skirt clearance 
is 025” to .035” and that when the 
detents are seated solidly in their 
respective notches, the clearance be- 
tween the detent cam follower and 
the follower roller is 001’. An easy — 
way to check this is to half cycle a 
—5 character until the check pawl 

drops at the 90° ratchet notch. 
Check that the follower roller moves 


easily on the follower shaft without 
binds and without left-to-right play. 


First Inspection - Special Lubrication — 
1. Oil: (IBM#10) 
(a) Cycle clutch latch pivot. 
(b) Cycle clutch check latch pivot. 
(c) All selector latch pivots. 
(d) All differential pivots. 


(e) Rotate.bellcrank and link (both 
ends). 7 


(f) Rotate arm pulley and pivot. 
({g) Tilt multiplier link (both ends). 
(h) Tilt arm pivots and tilt Salievs 
(i) Tilt arm pivots and tilt pulleys. 
- (7) All selector bail pivots. 
(k) All negative 5 cam follower pivots. 
(1) All eiboad bail pivots. 


(m) All keyboard selector clevises and 
— pivots. | 


(n) All cycie clutch link pivots. 
6 All bail semstire pivot points. 
(p) All inner carriage pivots. 

(q) Cycle clutch latch pivot. 


(r) Center bearing. 


2. Grease (IBM #23) 


(a) All bail spacers (use spring hook). 


(b) Cycle clutch keeper and link | 
guide. 


(c) Selector latch surfaces (including — 
negative 5). oe 


—(d) Cycle clutch sleeve steps. 
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(e) Cycle clutch restoring roller. 


(f) Negative 5 roller and selector 


rollers. 


(g) Cycle shaft cam surfaces. 


(h) All selector interposer sliding sur- 


faces (lightly). | 


5-8. SECOND INSPECTION. 


The following steps are to be performed on each 
second inspection. 


a. Second Inspection - Voltage Levels 


i? 


2. 


3. 


24V Check 24V with scope to 
insure that the low por- 
tion of ripple does not go 
below 24V. 


Check 4.75V for less than 
25 millivolts ripple with 
scope. 


4.75V 


—12+12V Check —12 and +12 for 
less than 100 millivolts - 


ripple. 


b. Second Inspection - Electrical Character 
Trip and Selection 


1. 


Character trip: The character trip 
should be set so that the character will 
trip at no less than .005” and no more 
than .015’’, when the feeler gauge is 
placed between the armature and 
housing and the armature is attracted 
manually. 


Selection armatures: Check the arma- 
ture to limit clearance .055” to .060”’. 
Adjust each selection armature so that 
it will move its respective latch (printer 
cycle clutch at its latched position) at 
015" but not at .002” when the arma- 
ture is attracted manually. 


c. Second Inspection - Electrical Operations 


Ee 


Operational housing: Check to insure — 
that the operational solenoids have not 
worn through the teflon tape on the 
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cores. If so, replace the tape to prevent 
any residual magnetism problems. 


. Operation Adjustment: With power 


off the machine, check that when an 
armature is attracted manually, it will 
just trip its interposer. (More than 
about .002”’ trip will cause failure on 
repeated operations.) 


d. Second Inspection - Character and Opera- 
tional Switches 


1. 


Character switches: Check the adjust- 
ment of the bail reed switches. Check 
for loose magnet holders. The reeds 
should be replaced and readjusted if 
necessary. Closure is 16 (+4, —2) ms. 
The switches must close 1 to 6 ms 
prior to filter switch closure and 
within 2 ms of each other. If nec- 
essary, adjust or replace filter 

shutter at this time. 


Operational switches: Check the 
adjustment of the operational switches. | 
Replace if necessary and, using the 
scope, Insure that: | 


(a) CR and index is no longer than 
80 ms, with 7 ms bounce (LE) 
and 1 ms (TE). 


(b) Tab, space and backspace are no 
longer than 58 ms with 7 ms 
bounce (LE) and 1 ms bounce 
(TE). 


e. Second Inspection - Keyboard Lock 


Te 


Electrical test: Using link ready but- 
ton, insure that: | 


(a) The shift unlock link will unlock — 
the shift immediately. 


(b) The keyboard lock link locks the 
keyboard immediately. 


_ (c) The operational lockout operates 


immediately. 


os Mechanical test: Using on-off keybut- 


ton, insure that the motion provided 
| 37 
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1, 
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by the solenoid is duplicated by the 
keybutton. This will insure positive 
keyboard lock in the OFF position. 


Second Inspection - Special Lubrication 


1. Oil: 
(a) Armature pivots (lightly). 
b) Cycle clutch trip link (armature 
end). 
(c) Operational pivot (lightly). 
(qd) Operational interposer latch | 
pivots. 
(e) Operational latch pivots. 
(f} Shift unlock link (both ends). 
(g) Keyboard lock link (both ends). 
(h) Clamp pivot. 
(i) Lockout bail, 
(j)  On-off link. 
(k) Keyboard lockout bellcrank link. _ 
(1} Operational cam wicks. 
(m) Operational cam pawl pivots. 
2. Grease: . 
(a) Operational Sern Sup acessiel: 
lower rollers and ratchet. 
(b) Cycle clutch trip link (bail end). 


THIRD INSPECTION 


The following steps should be performed on each 
third inspection. 


a. 


5-8 


Third Inspection - Carrier Return 


1. With power off: 


(a) 


Check carrier return clutch latch 
overthrow with 360 cam on its 


~ high point. The latch should clear 


the keeper by .010” to .020”. 


(b) 
_ cause the carrier to start left be- 


(a) 


| (c) 


(a) 


The carrier return shoe should 


fore the escapement pew clears 
the rack. 


_ The escapement pawl shoe should 


allow the carrier to move right 
just as the bottom face of the car- 
rier return clutch latch clears the 
keeper. 


With power on: 


The carrier should move the mar- 
gin rack and latch keeper away 


from the end of the clutch tatch 


by .005” to .015’’ when pushing 
down on the clutch latch. 


The carrier return torque limiter 
should provide 1/2 to 1 pound 
pull on the carrier at the left hand 
unlatching point. 


Check the single operation of the 


carrier return cam. 


Third ee - Shift and Shift Indication 


. , shitti 


Check shift release adjustments. 
The release arm should clear both - 
the inner and the outer lug of the 
shift ratenet by .005”. 


Check the ratchet adjustment. The 
ratchet should rotate 045" to 
.060"' when released with detent 
roller dead in the notch. 


Hold the detent roller out of the 
notch and power cycle the shift 
from upper to lower case and back 
to upper. Whenever the detent rol- 
ler is allowed to re-enter the cam 
it should always bottom out in 
the detent notch. 


Shift Indication: 


(a) 


Using scope, check to insure that 
the shift pulse never goes past 72 
ms. Check to insure that the © 
pulse is never shorter than 10 

ms in duration nor has bounce 


HCS-220003 


time in excess of 250 microsec- 


onds. Replace switch if nec- 
essary. 


c. Third Inspection - Index and Paper Feed 


1. Index: 


(a) 


(b) 


(c) 


(d) 


Check for platen latch problems 
and defective platen bearings. 


With index in the 2-line position, 
the index pawl should be .010’’ 
to .050’’ away from platen 
ratchet. 


Pull detent roller out of platen 
and hand cycle an index. The 
platen should never move when 
the detent re-enters. 


Check the single operation of the 
index cam. 


2.  Paperfeed: 


(a) 


Check for adequate tension on 
both the front and rear feed rolls 
to prevent paper slippage. 


d. Third Inspection - Space, Backspace and 
Print Escapement 


1. Space: 


(a) 


(b) 


(c) 


(d) 


(e) 


Check that the space bar causes 
smooth escapement throughout 
entire printing line. 


Insure that the escapement and 
backspace pawls move out of the 
rack by .008” to .010” prior to 
trigger action. | 


Check for frayed or broken trans- 
port cords. Replace if necessary. 


Check for 1/2 to 3/4 pound main- 
spring pressure as carrier tabs 
through linelock at RH margin. 


Check for single operation of the 
space cam. 


(a) 


(b) 


(c) 
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Backspace: 


Check that there is .001"’ to .003”' 
clearance between backspace rack 
and its pawl with carrier at rest. 


Check that backspace just fails 
under hand-operated backspace 
and that it overthrows slightly 
under power. 


Check for single operation of 
backspace cam. 


Print Escapement: 


(a) 


Check with machine at rest that 
there is no clearance between the 
space bar latch lever screw and 
the escapement trigger level. 


Check on both 1/2 cycles of the 
escapement cam that trigger 


-action occurs. 


Check that the escapement cam is 
positioned radially on the filter 
shaft so that escapement always 


~ occurs after print. 


e. Third Inspection - Tabulation and Margin 


Control 

1. Tab: 
(a) 
(b) 
(c) 
(d) 

2 


(a) 


release. 


Check tab set and clear for reliable 
operation. : , 


Check to insure that the tab lever 
will overthrow the tab latch by 
005” to .010” at both ends of 
the writing line. 


Check that the carrier return re- 
liably unlatches the tab during 
any tab operation. 


Check for single operation of the 
tab cam. | 


- Margin Control: 


Check for proper action of margin 
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(b) Check that the pointer lines up 


(c) 


with the case scales and that the 
keyboard locks at the RH mar- | 
gin stop. 


Check that both the LH margin 
stop and the margin stop final | 
stop unlatch the carrier return 
by the same amount. 


Third Inspection - Ribbon Feed and Lift 


1. Ribbon Feed and Lift: 


(a) 


(b) 


Fabric ribbon: 


(1) Remove ribbon plate and 
check carefully for cracks 
in the ribbon drive cam fol- 
lower. 


(2) With plate on machine, 
check both spools for ac- 
curate, reliable ribbon re- 

verse. | | 


(3) Check ribbon cartridge 


holddown springs and re- 
place if necessary. 


(4) Check the ribbon stencil po- 
sition and all three ribbon 
lift positions. If customer is 
using red-biack ribbon, be 
sure that the lift causes print 
correctly on the ribbon. 


Carbon ribbon: 


(1) Check with operator to in-— 
sure there are no ribbon 
spill-off problems. 


(2) Clean and replace drive rol- 
lers if necessary. 


(3) Check to insure that the rib- 
bon pattern is correct and | 
check typing carefully for 
ribbon flake-off and smear- 
ing. (Remember to check 
character detenting and © 


print shaft timing if a prob- — 


lem is noted.) 


- 


g. Third Inspection - Special Lubrication 


Oil: 


(a) 


All cord pulleys and escapement 
shaft bearings. 


All carrier return operational 
pivots. 


Shift arm pivot and lube wick. 


Shift arm roijler pivot and pulley. 


shift cam back-up, roller pivot. 


Shift indication vane pivots. 


All index operational pivots. 
Index link (both ends). 

Platen bearings. 

Eecasement torque bar pivots. 


All space, backspace and escape- 
ment pivots. | 


Tab torque bar and tab rack 
pivots. — | 


All tab and margin control pivots. 
Tab lever and Jatch. 

Escapement and backspace pawl. 
Tab set/clear pivots. 

Ribbon mechanism pivots. 
Ribbon lift vers: 

Print cam follower pivots. 


Escapement cam follower roller 
pivot. 


Tab governor spring (one drop). 


Mainspring. 


_ Grease: 


(a) Carrier return latch face. 
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(b) Shift arm roller. 

(c) Shift cam face. 

(d) Shift cam back-up psiiee 

(e) Feed roll pivots. 

(f) Escapement rail. 

(g) Backspace rack slides. 

(h) Escapement trigger face. 

(i) Tab set/clear bellcrank. 

(j) Inner carriage guides (both sides). 
(k) Print cam and cam follower. 
(1) Ribbon drive and detent cam. 
(m} Ribbon lift cam. 

(n) Velocity control plate pin. 


(o) Escapement cam follower roller. 


5-10. SELECTRIC 1/O KEYBOARD PRINTER 
7 ADJUSTMENTS. 


_ The following adjustments are the basic adjust- 
ments for the |/O Printer. They will enable you to 
take a non-working printer and properly adjust any 
mechanism on it. The sequence of adjustments in 
each mechanism of the machine is important and 
must be foilowed in order. 


5-11. MOTOR AND DRIVE 


a. Cycle Shaft End Play 


Shim the shaft to obtain .001" to .006" end 
play of the cycle shaft. The shims are placed 
between the left hand bearing and the check 
ratchet. The shims are available in various 
thicknesses and are coded by shape as de- 
scribed in the Parts Catalog. (Figure 5-5) 


CAUTION: The slight end play of the svele 
shaft ensure that it will rotate freely. Excessive play 
could allow a coil of the cycle clutch spring to 
wedge between the two hub members of the clutch 
causing a machine lock-up. 
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Cycle Shaft Bearing 


Check Ratchet 


Cycle Shaft 
001°'-.006"' 
0,02-0,15mm 


Figure 5-5, 


b. Gear Train Backlash 


Adjust the idler gear studs so minimum 
backlash is present between mating gears. 
The mechanism must be free of binds | 
throughout 360 deg. rotation of the gears. 
Minimum backlash is necessary to prevent 
erratic operation of the drive train and to 
ensure minimum overthrow of the driven 
shafts. The lower idler gear must be ad- 
justed first because the upper idler gear Is 
adjusted to the final position of the lower 
gear. (Figure 5-6) 


Print Shaft Gear 
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Upper idier Gear 


Cycle Shaft Gear 


Figure 5-6. 


c. Cycle Clutch Latch Bracket 


Adjust the bracket vertically so the Hoovero- 
meter, set on the No. 3 scribe line, just spans 
the distance between the print shaft and the 
Byer clutch latch pivot pin. 


lf the bracket were adjusted too low, the steps 
would be at an angie to the line of motion of 
the cycle clutch latch. The latch would have 
difficulty in moving forward to release the 
clutch sleeve, and a slow, hesitant operation 
would result. With the bracket too high, the 
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force of stopping the cycle shaft through the 
cycle clutch sleeve would tend to cam the 


latch forward. A repeat cycle operation could 
result. eoigute 5-7) 


NOTE: 


_ Recheck the cycle clutch latch restoring ad- 
justment after changing this adjustment. 


a 
i 
caw | No. 3 Scribe Line 


Hooverometer 


Cycle Clutch Latch « 
Pivat Pin 






Rees 
: = 


Cycie Clutch Latch 
Bracket 






Figure 5-7. 


d. Cycle Clutch 


The cycle clutch must be siasiba to seuely 
the following conditions: 


1. Loosen the collar and position the spring 
left to right so the right end of the spring 
will clear the face of the cycle clutch 
pulley be .004” to .012”. (Figure 5-8) 


004-012 Cycle Ciutch Hub 


0,10-0, 30mm 










Cycie Clutch Collar 


Cycle Clutch Spring 


Figure 5-8, 


2. Position the collar left to right so the 
sleeave will have .10’ to .015” end Play. 
(Fi igure 5-9) 
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Cycle Clutch Collar | 







010°-.015" 
0,25-0,38mm 


Cycle Clutch Sleeve 
Figure 5-9, 


3. When a zero tilt, negative five rotate char- 
acter is hand cycled, adjust the collar and 
spring rotationally so the cycle clutch 
spring will begin to slip when the print 
shaft is 1/2 — 1 tooth from its rest position. 
(Figure 5-10) 


Cycle Clutch Collar 
Rotational 


fa —- 1 Tooth 





th 
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Print Shaft Gear 


Figure 5-10. 


4. Position the overthrow stop so it will allow 
the cycle shaft to overthrow its latched 
position by .007” to .015”. (Figure 5-11) 


.007°"-.015" 
0,18-0,38mm 


Cycle Shaft 








Check Pawl 
Detented | 


Cycle Shaft 


Figure 5-11. 
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An easy method to obtain this adjustment with 
““‘power on” is as follows: 


1. Leave the right hand dust shield in place 
while performing this ‘‘power on” adjust- 
ment. This will eliminate the danger of the 
bristo wrench being thrown out of the 
machine due to the possibility of it con- 
tacting the torque limiter hub. Rotation of 
the cycle clutch pulley and drive belt does 
not constitute a hazard as there are no 
exposed projections which could propel 
the bristo wrench out of the machine. 


2. Insert the ““L*’ shaped foot of the Hoovero- 
meter into the cycle clutch latch link to 
prevent accidental cycling of the machine 
while performing the “‘power on” adjustment 
of the cycle clutch. (Figure 5-12) 


Hooverometer - 
r& me 


L © 
| a f 


“NN ; ons 
sf Se 


Latch Bracket 





Insert Here 





Figure 5-12. 


3. Turn machine on, position the cycle clutch 
collar screw up, then position the carrier 
into the RH margin to prevent cycling of 

the cycle shaft. 


4. Loosen the cycle clutch clamp screw and 
overthrow stop screws then advance print 
shaft (top to rear). Caution: Do not trip 
the cycle clutch with the bristo wrench in 
the clamp screw. 


5. At this time check the lateral position of 
the cycle clutch spring. Expand the cycle 
clutch spring by pushing the LH side of the 
spring with a spring hook. The lateral 
position of the spring can be changed by 
pushing left or right for proper agjusenent 
with the cycle pulley. 


6. Rotate the print shaft a complete cycle 
(top to rear) until the cycle shaft check 
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pawl drape: in. Back the. eis shaft up 
against the check pawl. 


7. Position re overthrow stop for .007” to 
.015"' clearance and tighten the clamp 
screw. This will give approximately 1/2 
tooth of motion to “unwrap” the spring in 
its rest position. Observe this motion at 
the print shaft gear by hand cycling a zero 
tilt, negative-five character with the power 
off. 


e. Drive Belt 


Adjust the motor mounting brackets front to 
rear to obtain a minimum amount of belt 
noise. The belt must not be loose enough to 
allow the belt to jump cogs on the motor — 
pulley. Check by operating the carrier return 
mechanism and holding the carrier while 
simultaneously operating the shift mechanism. 
This loads the motor to a point where failure 
will be most probable. (Figure 5-13) 


Drive Belt 


Motor Mounting Bracket 





rs 


Cycle Clutch Pulley 


Figure 5-13. 


KEYBOARD | 
a. Filter Shaft 


With the machine at rest and all gear train 
backlash removed in the forward direction, 

the working surface of the filter shaft should. 
clear the rear of any latched interposer by .010° 
to .015’’. (Figure 5-14) Loosen the filter shaft 
gear and adjust the filter shaft rotationally 

to meet this condition. Be sure to maintain | 
002” to .004” end play of the filter shaft _ 
within the left hand filter shaft bearing. 

This adjustment affects the spacebar lockout 
cam and the escapement cam HES 

(Figure 5- 15) | 
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Backlasn Removed _ 







O10 601s 
0,25 - .038mm _ 


interposer 


Filter Shaft 


Side View 


Figure 5-14. 


.002"" - 004" 
0,05 -0,10mm 










Filter Shaft Gear Filter Shaft 


Front View 
Figure 5-15. 
Insufficient clearance between the filter shaft 
and the interposers could allow the filter shaft 


to stop just under the rear of the interposers. 
The keyboard would then be inoperative, 


because the interposers could not be depressed. 


Excessive clearance would delay the operation 


of the interposers. The selector latches would | 


not be pulled forward until after having been 
pulled down slightly by the latch bail. This 
would result in excessive wear and a noisy 
operation as the latches were snapped forward 
from under the bail. 


b. Rear Interposer Guide Comb 


With the end interposer latched down, pull any 
other interposer down with a spring hook. The 
second interposer should clear the tip of the 
filter shaft. Loosen the four screws on the 
guide comb and move it vertically to satisfy this 
condition. (Figure 5-16) 
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Compensator 
Tube 







Rear interposer Guide Comb _ 


Filter Shaft 


interposer 


010°" 
0.25mm 


Figure 5-16. | 


NOTE: 


The selector compensator tube is mounted to 
the rear of the interposer guide comb by four 
clamps and must move vertically with the guide 
comb when the guide comb adjustment is made. 
Be sure to loosen the guide comb mounting screws 
before attampting to move the guide comb. DO 
NOT HAMMER THE GUIDE COMB INTO 3 
POSITION AS THIS CAN CAUSE THE COMPEN— 
SATOR TUBE TO SHIFT WITH RESPECT TO 
THE GUIDE COMB. The vertical position of the 
tube on the guide comb is set with respect to the 
stop strap riveted along the bottom of the guide 


comb and should not be disturbed. 


c. Bail Mounting Piate | 


Position the left hand bail mounting plate to 
satisfy the following conditions. The selector 
bails should be parallel front to rear with the 
lugs on the interposers. At the same time, the 
cycle bail must be parallel! vertically with the 

_ lugs on the interposers. (Figure 5-17) 









Interposers 





Bail 
Mounting 
Plate 





me Seiector 
yF OBails 





— —wer 2 
Parallel Bails To Interposer 
Bottom View 


Bail Mounting Plate 
interoosers 





: Parallel Bail To tnterposers i. 
Cycle Bail 
Front View 
Figure 5-17. 


HCS-220003 


d. Keeper Bracket 


With the machine at rest, the cycle clutch 
latch should engage the sleeve by the thickness 
of its metal. Adjust the keeper bracket front 
to rear to obtain this condition. (Figure 5-18) 


Thickness 
of Metal 







Keeper Bracket 


Sleeve 


Cycle Clutch Latch 


Figure 5-18. 
e. Cycle Clutch Latch Restoring 


Adjust the restoring stud vertically so, as 
the machine is hand cycled, the latch 
link pawl is pulled .020" to .025"’ to the 
rear of the keeper before it restores. Check 
this clearance on both lobes of the restoring 
cam and adjust the stud on the lobe pro- 
viding the least amount of motion. 

' (Figure 5-19) 


Restoring Stud 


Keeper 





re. 0 64mm 
ZF ip~ oN 


Latch Link Pawl 














Restoring Cam 
Figure 5-19. 

f. Interposer Latch Springs 

Adjust the right interposer latch spring vertically 


so that the springs are flush with the bottom edge 
of the interposer. (Figure 5-20) 





Figure 5-20. 
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g. evel: Clutch pgeee 


With the +/= interposer latched down, Sus | 
the keeper vertically to obtain .000” to .002” 
clearance between the cycle clutch latch link 
paw! and the lower side of the keeper. Then, 
position the left and right interposer latch © 
springs vertically to maintain the .000’’ to .002’ 
keeper clearance with various interposers 
latched down. (Figure 5-21) 


interposer Sy 
iy 
4 
CD) 
Keeper 
ae F 
aa = 002" Latch Link Pawl 
0,00 - 005mm 


Figure 5-21. 


NOTE: 


This clearance should be maintained on the low 
side of the adjustments. Too much clearance can 
cause an erroneous selection because of flicking 
aciton on the keylevers causing the cycle clutch to 
be released without latching an interposer down. 
As a result, the filter shaft will not drive an inter- 
poser forward and the hyphen or underscore will 
be printed. 


Insufficient clearance does not ensure that the 
clutch will be released when an interposer is 7 
latched down. If an interposer is latched down with-— 
out releasing the cycle clutch, the keyboard will 
be locked because the interposer will remain in the 
compensator tube. 


h. Cycle Bail Upstop 
Adjust the cycle clutch bail upstop vertically 


so the cycle clutch latch link pawl engages 
the cycle clutch keeper by half its thickness 


_ with the machine at rest. The bail stop is 


mounted with two nuts and two screws. These 
nuts and screws also control the position of 
the character interrupter bail plate. In order | 
to adjust the cycle clutch bail stop, loosen 
both nuts and only the front screw. Do not 


_ loosen the rear screw. (Figure 5-22) — 


Insufficient bite will increase the possibility 
of a repeat cycle because positive latching is 
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not ensured. Excessive bite will affect the 
touch of the keyboard because the latch paw! 
must be moved farther in order totrip the 
cycle clutch. 


Half Thickness 
030" - .035" Cycle Clutch Bail 


0,76 -089mm Upstop 





fj} fot ervcavene 


See eteverae 


Latch Link Pawi 
Mounting Screw Location 


Figure 5-22. 
i. Front Keylever Guide Comb 


With the power on, depress and slowly release 
keybuttons on the right, left and middle of the 
keyboard. There should be .030” clearance be- 
tween the keylever and the top of the slot in the 
guide comb as the keylever pawl resets above the 
interposer. Adjust the front keylever guide 
comb vertically to satisfy this condition. In- 
dividual keylevers that do not conform to the 
majority may be formed at the horseshoe 
bracket. (Figure 5-23) 


Front Keylever Guide Comb Keylever Pawil 






Horsenoe Bracket 


Resets 
Keylever 


0,76mm Interposer | 
ie Figure 5-23. 

j. Compensator Tube 

Adjust the left and right end plugs for best 


possible touch. There should be no hesitation 


as yOu depress the keylevers. (Figure 5-24) 
End Plug 


Set Screw 





interposer 


nigne? 5-24, 
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k. Switch Link 


Adjust the switch link clevis so the on-off key- 
button matches the slope of the keyboard in the 
off position. (Figure 5-25) 










Ad}. To Match © 
Slope Of 
Keyboard 


Switch Link 
Keybutton 


Clevis 


Figure 5-25. 


L. Lockout Bail Link 


Adjust the keyboard lockout baii link clevis 
to obtain equal motion over center of the lock- 
out bail bellcrank. (Figure 5-26) 


Equal Over- 
Center Travel 
Of Belicrank 







Lockout Bail 
Bellcrank 


Lockout Ball Link 


Figure 5-26. 


m. Lockout Bail Bellcrank 


Adjust the lockout bail belicrank rotationally 


on the lockout bail shaft so the lockout bail 
is positioned beneath the lug on the cycle 


Clutch latch pawl when the switch is in the 
_ off position. (Figure 5-27) 





By Switch In OFF 
Position 





Pd 


| Breas Bail 


eae ip Bellcrank 


Figure 5-27. 
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n. Keyboard Lock Belicrank Link 


Machines equipped with this link should be 
adjusted so the belicrank is fully bottomed in 
the selector compensator tube without choking 
off the action of the lockout bail. (Figure 5-28) 







Keyboard 
Lockout 
Bellcrank 


Keyboard Lock Bellcrank Link 
Figure 5-28. 
5-13. SHIFT 
a. Shift Cam Backup Roller (Early Machines) » 
Adjust the backup roller eccentric left to right 
so .001°’ to .004’’ of the cam bearing extends 
beyond the cam. The eccentric should be kept 


in the bottom half of its orbit. (Figure 5-29) 


CAUTION: Any change in the rest position of the 


backup roller, directly affacts the typehead homing 


and the shift arm motion adjustments. Be sure to 
recheck these adjustments. 


.001°°-.004"" 
0,02-0,10mm 






Cam Bearing 


Shift Cam 


Back-up Roller 


Figure 5-29. 


b. Shift Spring Clutch Retaining Plate 


With the machine off and the shift cam in the 
lower case rest position, adjust the retaining 
plate rotationally so the ratchet will rotate one 
tooth when released. (Figure 5-30) 
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Figure 5-30. 
c. Shift Overthrow Stop 


With all parts at rest, adjust the shift overthrow 
stop to obtain .010’ to .030”’ clearance between 
the stop and the inner lug of the shift ratchet. 
(Figure 5-31) 









.010°’-.030" 
0,25-0,76mm 


Inner Lug 


| Figure 5-31. 
d. Shift Brake 


Adjust the shift brake to obtain .035" to 
.040’ rise as the brake contacts the working 
surface of the shift cam. (Figure 5-32) © 


.035"’-.040°’ 
0,89-1,0imm 





Shift Brake 


Figure 5-32. 


e. shift Release 


Position the shift bellcrank rotationally on 


the shift bail to have the same overcenter 


travel in both directions. Adjust the shift 
release link so release occurs when the keylever 
is depressed two-thirds of the way down. As 
the keylever is allowed to restore from a fully 
depressed position, the shift should again 
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operate when two-thirds travel of the eeviver 
has been reached. A balance between the two 
releasing points ensures proper adjustnent. : 
(Figure 5-33) 


Equal Over Center Travel 


Shift eices Arm 








‘\ 


Shift Clutch Ratchet 


Shift Bail 
Shift Release Link 


Figure 5-33. 
f. Shift Lock 
Adjust the shift lock bracket vertically so 


the shift lock engages just as the shift operates 
or Isightly afterward. The lock should not 


engage before the shift release occurs. The shift 


lock must be released easily by depressing either 
shift keybutton. (Figure 5-34) 





Adjust To Lock 
Just As Shift 
Clutch Operates 


Shift Lock 


Figure 5-34, 


g. Shift Interlock Arm 


With the shift interlock on the low point of the 
cam, adjust the interlock by its adjusting screw 
so that the tip just bottoms between two teeth 
of the shift clutch ratchet. (Figure 5-35) 
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Loosen Screw 





Shift Ratchet 


Cam Shown in Rest Position | 


| Figure 5-35, 
h. Shift Interlock Cam 


Release the shift ratchet and hand cycle the 
shift cam so that the cycle clutch interlock is in 
its activated position. Trip the cycle clutch by 
depressing a keybutton, and rotate the filter 
shaft top flute toward the front of the machine 
removing backlash of the gear train and cycle 
clutch. Adjust the shift interlock cam so that 
the follower roller is just ready to leave the 


high point of the interlock cam. (Figure 5-35) 


i. Cycle Clutch Interlock Arm Plate 


Raise or lower the interlock plate so that the 
interlock arm clears the step on the cycle 
clutch sleeve by .005” to .015”. (Figure 5-36) 


.030” to .040" 


ON «—.005" to .015” 


| CC Interlock Arm 
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Ei 3 Mounting Bracket 
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Plate anaes Screws 
| ¢ Ci nterlock Plate 


Figure 5-36. 


HCS-220003 * a Section V 


NOTE: 


When adjusting the mounting plate, exercise 
care to prevent the mounting plate from rotating 
about the mounting screws. Keep the mounting 
plate parallel to the cycle clutch trip mounting 
bracket. Failure to do so may cause cycle clutch 
lock-up due to failure of the interlock arm to re- 
store. 


j. Link or Cable 
Adjust the length of the link or the cable to 
obtain 50% bite of the shift interlock arm 


over the cycle clutch sleeve when interlocked. 
(Figure 5-37) 


50% Bite With Interlock Operated 






Cycle Clutch Sleeve 


: Shift Interlock Arm 
Cycle Clutch Latch 


Figure 5-37. 
5-14. FINE ALIGNMENT 
a. Carrier Shoe 


The carrier shoe eccentric mounting stud for 

.002*' to .006”’ between the carrier shoe and 

the escapement rack. This adjustment should 

be checked at several points along the escape- 
-ment rack. (Figure 5-38) 





Eccentric Mounting Stud 


Carrier Shoes 


.002"" - .006"’ 


0,05 - 0,15mm | 
With Spring Pressure Removed 


— Figure 5-38. 


“This amount of vertical play assures free horizon- 


tal movement of the carrier, yet restricts vertical. 
movement to help prevent variation in the 
vertical alignment of the type characters. 


b. Print Sleeve Side Play 


The print sleeve must have .002” to .004”’ side 
play. This adjustment is obtained by adjusting the 
ribbon lift cam left to right. The print cam set 
screw tightens into a dimple in the print sleeve. 
(Figure 5-39) 


Ribbon Lift Cam 






002" - 004" ea 


0,05 a 0,1 Omm 


Print Sleeve 


Figure 5-39. 
c. Rocker Side Play 


Adjust the rocker shaft to obtain .002” to 
.004"' side play. The side play exists between 
a C-clip around the shaft at the right of the 
rocker and a thrust washer against the carrier 
casting at the left of the rocker. The rocker 
shaft is held in place by a set screw at the 

left end of the rocker shaft in the carrier 
casting. This adjustment should be kept to 
the minimum side of the specification. 
(Figure 5-40) 


Rocker Shaft . 
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.002"" - .004"" 
0,05 - 0,10mm 


Thrust Washer 
Figure 5-40. _ 
7 5-19 


Section V 


d. Rotate Shaft Endplay 


Adjust the rotate pulley vertically to obtain 
.002’' to .004” vertical motion of the rotate 
shaft. The rotate pulley is secured to the 
rotate shaft by a wedging block and a set- 
screw. The pulley is accessible from the 
bottom of the machine with the carrier 
centered over the cycle shaft and the machine 
in upper case. DO NOT rotate the rotate 
shaft when the pulley is loose as this affects 
homing. Recheck typehead homing after 
making this adjustment. (Figure 5-41) 


.002"" - .004"’ 
0,05 -0,10mm 





Rotate Pulley 


Rotate Shaft 





Bristo Wrench Rotate Pulley Set Screw 


Bottorn View — 
Figure 5-41. 
e. Upper Bal! Socket — 


shim the tilt ring spacer so there is no vertical 
play in the upper ball socket but it is still free 
to rotate. (Figure 5-42) 


Vertical play in the upper ball socket will 
affect vertical alignment and impression because 


Minimum Play No Binds 





Upper Ball Socket 


Tilt Ring 
Spacer 


Shim 


Figure 5-42. 
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‘the typehead will not maintain a definite . 
- position when printing. 


A bind in the upper ball socket can result in 
poor horizontal alignment if the rotate detent 
fails to seat in the detent notch before print 
occurs. A bind can also cause the nylon roller 
to drop on compensator equipped machines 
during a negative selection. Binds in the carrier 
area can be detected by manually operating 
the shift arm in and out with the typehead 
installed. 


f. Rotate Detent 


Adjust the front and rear rotate detent guides 
so the detent will operate vertically with no — 
binds, but has no horizontal movement. This 
adjustment should be checked by half cycling a 
“J” and checking for rotational movement of 
the typehead. Excessive play in the rotate 
detent will cause poor horizontal alignment be- 
cause the detent will not positively position 
the typehead. (Figure 5-43) 


Rear Guide 


As Little Clearance 
(Ady. First) 


As Possible 
No Binds 








Rotate Derent 


As Little Clearance 
As Possible 
No Binds 


Front Guide - 


Figure 5-43. 


This adjustment can best be made with the tilt 
ring off of the machine. Loosen the front guide 
nut approximately a half turn to assure that it 
will not interfere while adjusting the rear guide. 


Remove the rotate detent spring and adjust the 


rear rotate detent guide until a very slight 
amount of friction exists as the rear tip of the 
detent is moved up and down. It should be 
noted that the rear guide is on an angle and the 
closer the detent travels to the tilt ring, the 
tighter it will be wedged. Reconnect the rotate 
detent spring and adjust the front guide adjust- 
ing nut until it restricts the rotate detent from 
being pulled to its seated position by the 
rotate detent spring, then loosen the nut 


until the detent snaps into place. This method | 


will give minimum clearance with no binds. 


a If you removed the tilt ring, do not reinstall 
at t this time. 
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g. Tilt Detent 


The tilt detent should pivot freely about its 
pivot screw but have no side play. (Figure 
5-44) This can best be achieved by loosening 
both the pivot screw and the guide screw and 
disconnecting the tilt spring. If you did not 
have to remove the tilt ring to perform the 
rotate detent adjustment, disconnect the 
rotate detent spring. Adjust the pivot 

screw until it produces a very slight amount of 
friction on the tilt detent lever and tighten 
the lock nut. Adjust the guide screw so that 
no side movement is allowed when the detent 
lever is operated past the guide screw. Re- 


connect the tilt and rotate detent lever springs. 






Minimum Side Play 


No Binds Guide Screw 


Pivot Screw 
Tilt Detent ce 





Rilneptiere 
Teac. Sn kg 
eae 


Figure 5-44, 
h. Tilt Ring 


If the tilt ring had been removed previousiy, 
reinstall at this time. The tilt ring should 

be centered in the yoke with no side play. 
Adjust the pivot pins to satisfy this condition. 
Once installed there should be absolutely no 
side play to the tilt ring. (Figure 5-45) 






No End Play 
No Binds 


Pivot Pin 


Figure 5-45, 
i. Detent Cam Follower 
The detent cam follower mounting bracket 


should be adjusted to satisfy the following 
conditions: (a) Front to rear for a clearance 


Hooverometer 


Section V 


of .015"’ between the print sleeve and the end 
of the pin on the cam follower. (Figure 5-46) 

(b) Vertically so the top of the cam follower ts 
in line with the No. 1 scribe line on the Hoover- 
ometer with the Hooverometer resting on the 
print sleeve. Machines equipped with a roller on 
the detent cam follower should be positioned 

so the bottom surface of the pin is in line with 
the No. 1 scribe line. 


.015” 
0,38mm Detent Cam Follower 


Gr nena denne enn en en ne Bracket 
ry > s 















Detent Cam 


F ollower 
Hooverometer 


Shoulder Of Feed 


| And Detent Cam Print Sleeve 





Vertical Adjustment 
Roller Detent Cam Follower 


Rollerless 
Detent Cam Follower 


Figure 5-46, 
j. Detent Skirt Clearance 


The detent mechanism must be adjusted to 
satisfy the following conditions: (a) With 
the cycle shaft at rest and the typehead 
manually held at the tilt two position, adjust 
the ribbon feed and detent cam left to right 
on the print sleeve to obtain .025” to .035” 
clearance between the rotate detent and the 
teeth on the typehead skirt. (Figure 5-47) 





Ribbon Feed & Detent Cam 





025" -..035" 
0,63 - 0,89mm 


Rotate Detent 


Figure 5-47. 
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(b) With the detent cam follower on the low 
dwell of the cam, loosen the lock nut on the 
detent actuating lever support and adjust the 
bristo screw up or down until there is a 
clearance of .001° felt between the detent _ 
actuating lever and the detent cam follower. 
(Figure 5-48) 


“NOTE: 


These two adjustments directly affect each 


other and must be adjusted alternately to obtain 
| the correct clearance. 


Detent. 
Actuating: 
Lever 






Detent Actuating 
Lever Support 


Detent Cam Foliower 


Half-Cycled 


Figure 5-48. 
5-15. CHARACTER SELECTION 


NOTE: 


Shift adjustments must be correct before 
attempting to make coarse alignment adiustments. 
Remove the typehead before beginning adjust- 
ments. | 


a. Preliminary Timing 


Loosen the print shaft gear and the print shaft 
so that its keyway is in line with the screw on 
the left side of the carrier casting. This coarse 
adjustment assures that the detents will 
operate at approximately the right time in the 
cycle. (Figure 5-49) 





In Line \ 


Preliminary Adjustment 


Figure 5-49. 
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b. Interposer Stop Lugs 


Form the selector latch interposer stop lugs 


to obtain .001” to .005”’ clearance between 


each latch interposer’s upright lug and its 
respective selector bail. This adjustment 
establishes a fixed position for the interposers 
and will directly affect selection latch timing. 
(Figure 5-50) — 


Selector Latch Interposer 
‘-,005°° 


— oe a 






Stop Lug A Ge | —- 
<> Level 2 
Figure 5-50. 


c. Selector Latch Links 


With the machine at rest, adjust the selector 
latch links so that the tips of the latches 
overlap the bail with .000’ to .010” overhang. 
More or less overhand can cause the latches to 
“ojop’’ out from under the bail. (Figure 5-51) 


Selector Latch Link 


Bail 





pe 010" 
er 00- 0.20mm 


Sie Latch 
| Figure 5-51 
d. Negative 5 Latch Link — 


With the machine at rest, adjust the negative 
5 latch link so that the negative 5 latch will 
overlan the stop screw head by .050” to .060”. 


(Figure 5-52) 


.050°’-.060"' 
Neg. 5 Latch Link 1.27-1 ene eee 





Neg. 5 Latch 


Neg. 5 Latch Stop Screw 
Figure 5-52. 
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e. Rotate Spring Tension 


Shift the machine into lower case and half- 
cycle an “’‘m’’. Adjust the rotate spring cage 
until a 1 7/8 to 2lb. reading is obtained on the 
spring scale just as the shift arm contacts the 
stop screw. This isa CRITICAL adjustment. 
Excessive tension will cause increased wear 

in the system; insufficient tension will not 
provide the torque necessary for rapid lower 
case negative rotate operations. (Figure 5-53) 






1-7/8 — 2 Lbs. 
850 — 900 Grams 





Half Cycled 


Lower Case ‘'‘M” 


Rotate Spring Cage _ Typehead Removed 


Figure 5-53. 
f. Latch Stop Pads 


Form the latch stop pads by tapping them with 
a hammer and screwdriver. The latches should 
reset under the bail at the same time the cycle 
clutch check pawl resets. (Figure 5-54) 


Latch Stop Pads 


ANG LG. Ls © 


fh ONO 


a _ 
or _ a ro] 
ie Q 


LSI 
Bete 
By)! 
2 






Latch Bail 


Figure 5-54. 


When adjusting the stop pads and the negative 

5 latch stop screw, it is helpful to place a finger 
on the pawl while observing the latches resetting. 
This allows you to observe exactly when the 
latches reset and at the same time feel when the 
check pawl drops in. 


It is not necessary to get the check pawl and © 
latches EXACTLY together. If the resetting of 
the latches slightly precedes the pawl, consider 
this okay. If the latches lag the pawl, readjust 
their rest position. | oe 





Neg. 5 Latch 
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g. Negative 5 Bail Stop Screw 


Adjust the negative 5 stop screw so that the 
negative five latch resets at the same time that 
the cycle clutch check pawl resets when a 
negative 5 character is slowly hand-cycled. 
(Figure 5-55) 


NOTE: 


Unless adjustments f and g are correct excessive 


bandwidth will result. 


Cycle Clutch 
Check Paw! 








Figure 5-55. 


h. Tilt Arm Motion 


Adjust the link up or down on the tilt arm 
so that the tilt ring will coarse align the same 
for a ‘’Z"’ as it does for a ‘’J’’. (Figure 5-56) 


Tilt Ring 









Tilt Link | ve | 
. Equal Detent 


ert 


Check J 


Figure 5-56. 


I. Tilt Ring Homing 


With a “Z“’ character half cycled and the tilt 
ring play removed in the negative direciton 
(restoring direction), adjust the right hand tilt 
pulley so the rear of the tilt ring will rise 
approximately .010’’ when the detent is 
manually allowed to seat in the detent notch. 
As a further check remove the tilt ring play 

in the positive direction and observe the 


_ detent entry on the forward side of the 
notch. The detent should enter far down the 


(5-23 


Section V 


forward slope of the detent notch, but not 

so far that it contacts the tip of the tooth. By 
homing the tilt ring off center, favoring the 
positive side of the detent notch, a maximum 
amount of wear potential is BeMeNeS: 

(Figure 5-57) 







Negative 


Tilt Ring 





Tilt Detent 


Play 
Removed 
Positive 


Figure 5-57. 
j. Rotate Arm Vertical 


To ensure equal arcs of motion of the rotate 
arm for both negative and positive characters, 
the rotate arm must be vertical. This isa 
preliminary adjustment, and is made by adjust- 
ing the turnbuckle on the rotate link. Adjust 
the link so that the center of the top of the 
rotate arm is in line with the No. 1 scribe line 


of the Hooverometer when the Hooverometer 
is against the sideframe. (Figure 5-58) 






No. 1 Seribe Line 








: otate Arm ee <> = 
" Rotate Link 
Figure 5-58. 


The remaining adjustments MUST be made with 
the machine in upper case. Reinstall the type- 
head. 


k. Typehead Homing 


Half-cycle a ‘’T ’’ and check to ensure that the 
detent enters the proper tooth. If it does not, 
loosen the rotate pulley set screw and slip the 
typehead around until the detent enters the 
correct tooth. Set the detenting in this tooth — 
to approximately .015"’ down the negative slope 


5-24 


HCS-220003 


of the typehead notch, with the headplay re- 


moved in the negative direction, before tighten- 
ing the setscrew. eiguie 5-59) 


pan 


Typehead 


018" 





Rotate Detent 


Rotate Pulley 


Upper Case 


Figure 5-59. 


it is not necessary to slip the typehead if the 
detent enters the correct tooth. Usually, 
refinement of the rotate link is sufficient to 
achieve proper homing. 


|. Balance Arm | 


The balance arm is adjusted to obtain proper 
balance between positive and negative selections. 
Make this adjustment by first half-cycling eT” 
and observing its detent entry. Next, half-cycle 

a ‘’B’’ while manually withholding the negative 

5 latch. This will yield a ‘cancelled B” resulting 
in the ‘““T’‘ being selected. Now adjust the baiance 
arm left or right until the detenting of the “can- 
celled B‘’ matches the detenting of the “T” 
previously observed. (Figure 5-59A) 





Rotate O Detent=+5/-5 Detent 


Positive 


Negative - 






Balance Arm 


Figure 5-59A. 


m. Rotate Arm Motion 


To provide the proper motion in each direction - 
of typehead rotation, the stud at the bottom of 


_ the rotate arm must be vertically positioned in 
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its slot. The correct position of the stud is 


determined by alternately observing the detent- 


ing of the ‘‘M’ and “’‘W” while changing the 
stud’s position. When the detenting is equal, 
the stud is correctly positioned. (Figure 5-60) 





Figure 5-60. 


n. Rotate Link 


Adjust the rotate link so the rotate detent 
contacts the negative slope of the typehead 
.005"' to .020’' from the center of the notch 
when the home character is half-cycled. This 
adjustment allows the greatest amount of 
wear potential available before a failure can 
occur. (Figure 5-61) 


REMEMBER, on machines using the solid 
rotate arm, homing should be checked on 
EVERY call. 


.005"'-.020" 
0,12 - 051mm —~ 





Rotate Detent 





Rotate Link 


Figure 5-61. 


o. Shift Motion 


Now, shift the machine into lower case so 
that the shift arm contacts its stop screw. 
Adjust the stop screw so that a lower case 
“t’’ detents EXACTLY the same as an 
upper case “T*’. (Figure 5-62) 







Lower Case 
To Match 
Upper Case 


Stop Screw 


- | Adjust For 180 Deg. 
“|; Typehead Rotation 


Die Cast Shift Arm 
Figure 5-62. 
p. Final Timing 


Loosen the print shaft gear and advance or 
retard the print shaft so that the detent enters 
the proper tooth with .001” to .015” clearance. 
Remove the headplay from the typehead as 

an “‘M”’ is slowly hand-cycled. You should try 
to favor the low side of this adjustment. Be 
sure to maintain .002” to .004” end play in the 
print shaft. (Figure 5-63) 


.002"'-.004"' 
05-.10mm — 






Print Shaft 


Print Shaft Gear 


INCOR 


oS 


Entry Withdrawal 


wal .001°°-.015" 


.03-.38mm 


Figure 5-63. 


If difficulty is encountered in obtaining the 
correct detent timing, check the following items: © 


|. Detent skirt clearance - favor the high side 
of the tolerance. 


2 Typehead homing - favor the high side of 
~ the tolerance. 


3. Bandwidth - _make sure that it is not. 
excessive. 
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4. Head play - it should be .050” to .065” 
measured at the typehead skirt. If 
excessive head play is suspected the dog 
bone should be replaced and the type- © 
head homing adjustment refined. 


CAUTION: Excessively advanced or retarded 
timing can cause parts damage as well as poor 
horizontal alignment or improper selection. This 
could happen if the detent entered the wrong notch 
or remained tn the notch too long. 


q. Rotate Pulley Guard 


Adjust the rotate pulley guard rotationally at 
45 degrees left of vertical. The guard must clear 
the rotate tape by .005" with the rotate arm 

in the negative 5 position. (Figure 5-64) 


.005” 
13mm 


Rotate Pulley Guard 





Front View Side View 
Figure 5-64. 


r. Final Check 


After completing the foregoing adjustments, 

a final check should be made to see if any 
refinements are necessary. Compare the 
detenting for the letters WOMT. These letters 
are chosen because of their rotate selections. 

lf an excessive bandwidth exists (in excess of 
.015"), it will be greatest amoung these 
characters. In making the final check, follow 
this sequence: 


EXCESSIVE BANDWIDTH 
Between | Causes 
“T* (zero) and “O*" Incorrect balance 
“M" (-5) and “W"" (+5) Incorrect rotate arm 
motion 
“MW and "T" Adjustments f and g. 


\f the bandwidth appears to be all right but - 

the alignment is not eee check the 

following items: — 

|. Excessive play in the carrier or rocker. 
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2. Play or binds in the tilt or rotate detent. 
3. Loose-fitting upper ball socket. 
4. Binds in the rocker parts. 


This completes the coarse alignment adjust- 
ments. The following chart may be used to 
determine the rotate and tilt locations of 
characters on typehead. (Figure 5-65) 


STANDARD U.S. TYPE ELEMENTS 


PEDEOSG COCOOES 
DIG a IC? 
“pei b 


= PEEP PRET 
ie mOnes H | 












Upper Case 












Figure 5-65. 


PROCEDURE FOR CRIPPLING COMPENSATOR— 
TYPE ROTATE ARMS — 


1. Break off the lug on the bottom of the 
eccentric rotate arm assembly. (Figure 5-66) 


Eccentric Rotate Arm Assembly 


Break Off 
This Lug 


Figure 5-66. 
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2. Place the wear compensator wedge at the top 
of the slot. 


3. Disconnect the spring from the rotate arm and 


connect it to the middle compensator arm 
assembly. (Figure 5-67) 


Replace This Stud 











Figure 5-67. 


4. Replace the eccentric stud with the pulley 
stud for the solid arm, and adjust the system 
the same as you would adjust a solid rotate 
arm mechanism. 


5-16. PRINT 
a. Copy Control Lever 


With the copy control lever detented in the for- 
ward position, the high point of the eccentric 
should be up. -Loosen the control lever setscrews 
and rotate the shaft to satisfy this condition. 
The stop ears on the copy control detent spring 
should be formed to provide positive detenting 
in the extreme front and rear positions of the 
lever. (Figure 5-68) 


Copy Control Lever 


Forward 
Position 


Stop Ears 


Copy Control Eccentric 


Eccentric Vertical . 


Figure 5-68. 


_ shaft and the escapement rack. Move the tool to 
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b. Platen Adjusting Plates | 


Adjust the eccentric retaining plates front to 
rear on level 1 machines or the copy control 
eccentric left to right on level 2 machines so 
there is no front to rear motion and no binds 
exist between the eccentric and the platen 
adjusting plates on each side of the machine. 
(Figure 5-69) 





Platen Adjusting Plates 


| Touching | 
Figure 5-69. 


c, Platen Latches 


Adjust the platen latch eccentrics, with the high 
part down, so the platen is held firmly in position — 
vertically and horizontally. The latches should 
latch and unlatch freely with the feed rolls released. 
(Figure 5-70) | 








Platen Latch 








2 Holds Platen 
~ Firmly 


| . 
Platen Latch Ec 


centric. 
Figure 5-70. 
d. Platen Position 





To properly adjust the print mechanism, the cor- 
rect position of the platen must be established first 
and then the print adjustments made relative to the 
platen position. With the copy control lever for- 
ward and the print shaft keyway down, loosen the 
platen eccentrics and move the platen to the ex- 
treme rear and as low as possible. Rest the 


hooverometer on the print shaft and escapement 
rack at one extreme end of the machine. Adjust the 
platen front to rear and platen height until the 


platen just touches the hooverometer. Be certain 


the tool maintains proper contact with the print — 
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the opposite end of the machine and repeat the 


procedure. Check for a parallel condition by sliding 


the tool back to the beginning end. With the tool 


removed, the platen height adjustment should now 


be refined to provide even top and bottom color 
of printed characters. (Figure 5-71) 


CAUTION: Any change in the front to rear posi- 
tion of the platen necessitates a readjustment of 
the velocity control plate and anvil on early level 


machines. Also, any change in the platen position 
‘may alter the paper feed adjustments. All paper feed 


adjustments should be check and readjusted if 
necessary. 


“2 Scribe Line 
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Figure 5-71. 
e. Carrier Support 


Adjust both ends of the carrier su pport vertically 


to obtain .001” to .004” clearance with the 
bottom of the carrier pad along the entire 
length of the writing line. The support is 
secured to the machine power frame by a 
binding screw at each end. (Figure 5-72) 
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_ (Figure 5-73) 
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Carrier: 


.001°’ - .004’’ 
0,02 -0,10mm 


Carrier Pad 


Carrier Support 
Figure 5-72. 


f. Print Cam Follower Stop Screw (All Machines) 


Adjust the print cam foliower stop screw so the 
print cam follower roller clears the print cam by 
.020°' when the machine is at rest. This clear- 
ance allows the roller to shift from one lobe 

to the other without rubbing on the cam. 


eee 
Print Cam Follower Holler Ee 
| oe ay 
Print Cam Follower ji 


Print Cam Follower Stop Screw 


Figure 5-73. 


This adjustment may be checked by applying 

a light film of grease on the print cam and then 
observing the track that the roller makes in the 
grease when the machine Is hand cycled. If 
the stop screw has been adjusted properly, 

the roller track in the grease should begin at 


point “A” on the print cam. This ts the begin- 


ning of the second low dwell on the print cam. 


if the roller track begins before point ‘‘A’’, the 
roller is adjusted too close to the print cam when 
the machine is at rest. Improper roller to cam 
clearance may cause the roller to drag on the 
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print cam as it shifts during a low velocity 
selection. Thus, the roller may fail to shift, or 
shift improperly. Also, if the roller is adjusted 
too close to the cam at rest, it may receive a 
ski-jump effect from the print cam as it attempts 
to follow the print cam from the first low dwell 
to the second low dwell. This will create 
excessive noise and wear along with adverse 
effect on typehead impact velocity. (Figure 5-74) 


If the roller track begins after point ‘“A’’, the 
roller rests too far away from the first low dwell 
of the print cam and a loss of typehead velocity 
may result. 


Grease il 






Ist — Low Dwell 
2nd — Low Dwell 





Figure 5-74. 


g. Velocity Control Cable Clamp (No Print Only) 


Adjust the cable sheath left to right under the 
carrier clamp until the end of the sheath ts 
flush to .010” recessed with the right hand edge 
of the cable clamp. This adjustment prevents 
the yoke actuating lever from choking off 
against the cable sheath. (Figure 5-75) 


.000" - .010” 
0,00 - 0,25mm 





Velocity Control Cable 
Figure 5-75, 


h. Carrier Cable Deflector (No Print Only) 


Form the deflector to the rear as far as possible 
without touchina the power frame. (Figure 5-76) 
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Power Frame 


Figure 5-76. 


i. Center Cable Clamp (No Print Only) 


Position the cable sheath left to right within the 
right within the center cable clamp so the bend 
in the cable will just touch the machine left 
hand side frame when the carrier is resting two 
spaces from the extre,e left hand margin. This 
adjustment allows the carrier to operate freely 
along the entire writing line and allows the 
velocity control cable to operate with a mini- 
mum of flexing. (Figure 5-77) 


Center Cable Clamp 


Just Touches 


Velocity Control Cable 






Carrier 2 
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.030" - .040°’ 
oe 0,760 - 1,.01mm 


Print Cam Follower Roller 





Keyboard Cable Clamp. | | 
Figure 5-77. — 
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j. Velocity Control Keyboard Cable Clamp 
(No Print Only) 


Adjust the cable sheath front to rear under the 
clamp so the print cam follower roller will shift 
onto the low velocity lobe of the print cam by 
the width of the roller plus .030’ to .040°’ when 
a low velocity character ts half cycled. Moving 
the cable sheath to the rear will produce more 
motion to the roller. 


The adjustment should be checked by observing 
the track of the roller in the grease on the print. 
cam. 


k. Powered Travel (All Machines) 


With the machine latched at rest and the impression 
control lever set at position 4, loosen the binding 
screw and move the detent plate front to rear 

until the foot of the Hooverometer will just 

span the distance between the center of the 

letter ‘‘Z’’ and the platen. (Figure 5-78) 


CAUTION: 


The copy contro! lever must be positioned all the way 
forward when making adjustment no. k and |. 
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Figure 5-78. 
|. Free Flight (All Machines) 


With the impression control lever set at 4 and a 
letter “’2" half cycled until the machine is 
resting on the high point of the print cam, the 
pusher end of a large spring hook (.035°’) should 
just span the distance between the letter “’2”’ 
and the platen. Adjust the eccentric on the 
impression control lever to obtain this condition 
keeping the high part of the eccentric forward. 
(Figure 5-79) 


NOTE: 
Adjustment k and | dinsetly affect each other 


and must be adjusted alternately until both are | 
correct. | | 
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Impression Control Lever Eccentric 


Figure 5-79. 


-m. Even Printing (All Machines) 


Position the yoke rotationally under its mounting 
screws so the density of the left and right sides 
of a printed character is uniform. (Figure 5-80} 


This adjustment will affect the tilt ring homing 
adjustment, the typehead homing adjustment, 

_and skirt clearance. Be sure to check these 
adjustments after changing the position of the 
yoke. 





Even Print 
“Side To Side”’ 


Rocker 





Figure 5-80. 


5-17. PAPER FEED 
NOTE: 


The platen position must be correct before any 
paper feed adjustments are attempted. 


a. Paper Feed Support 


With the feed roll tension springs disconnected 
the center support bracket should be positioned 
so that the forward lug just touches the under- 
side of the feed roll actuating shaft while the 
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rear lug just touches the top of the carriage 
tie rod. The center support bracket should not 
bow the copy control shaft. (Figure 5-81) 


Carriage Tie Rod 
Feed Roll Shaft 







Touches 
Copy Control Shaft 





Tension Spring 


Center Support Bracket 


Figure 5-81. 
b. Feed Roll Tension 


Place the feed roll tension springs in the hole of 
the feed roll arms that will provide proper 
tension measured at the front feed roll pivot 
points. The machine should be adjusted for 

2-2 1/2 pounds tension. (Figure 5-82) 







Feed Rol! Tension Spring 







Feed Roll Arm 


Tension: 
7X13 Lbs. -1350 Grams 
7X3-—7X5 : 
2-2 1/2 Lbs, -950-1200 Grams 


Figure 5-82, — 


c. Feed Roll Side Play 


The left and right hand front feed roll arm 
assemblies should be adjusted by moving 
the grip clips on the feed roll actuating 
shaft to permit the feed rollers to have a 
slight amount of side play without touch- 
ing the openings in the deflectors. 
(Figure 5-83) 






Front Feed Roll Arm Asm. 


010"-.015" | 
0,26 - 0,38mm = 
Figure 5-83. 


d. Feed Roll Adjustment 


Adjust the front feed roll arms vertically to 
obtain a slight clearance between the rear feed 
rollers and the platen when two tab cards are 
between the front feed rollers and the platen. 
With one tab card between the front feed rollers 
and the platen, the rear feed rollers should have 
a slight drag on the platen. (Figure 5-84) 





2 Cards Clearance 
1 Card Touch 






pe, 


Feed Roll Release Arm | 3 Front Feed Roll Arm 


Adjusting Screw 


Figure 5-84. 


An easy method to make this adjustment its as 
follows: | 

Remove the paper deflector and insert three tab 
cards between the rear feed rollers and the 

platen. Loosen the adjusting screw. While 
pressing the front feed roll arm toward the platen, 
tighten the adjusting screw. Do the same for 

the opposite end. Then check for the above 
adjustment. The feed roll release arms must not 
restrict the feed roll arms. 


e. Paper Release 


Adjust the feed roll release arms front to rear to 


obtain .055” to .065” clearance between the 
rear feed rollers and the platen when the feed 


rollers are released. (Figure 5-85) 


The excessive clearance can cause interference © 


between the front feed roll and the carrier, | 
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whereas insufficient clearance will not permit 
straightening of thick paper packs. 


055" -.065” 


ee . | Platen 






Rear Feed Roll : 


Feed Roll Release Arm 


Figure 5-85. 
f. Deflector 


Form the deflector supporting tabs on the front 
and rear feed roll arms to obtain a clearance of 
.010" to .G20’ between the deflector and the 
platen. Three tab cards inserted between the 
platen and the deflector, at the front and rear, 
should provide a slight drag. No drag should be 
felt when one tab card is inserted. (Figure 5-86) 


Detlector 


Supporting Tabs 


Figure 5-86. 


g. Paper Bail 


Adjust the grip clip on the paper bail pivot shaft 
to obtain .002” to .006" end play of the paper 
bail arm. (Figure 5-87) | 





Paper Bail Arm 


Grip Clip 


| _0,05-0,15mm 
Figure 5-87. 
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h. Cardholder 


Adjust the cardholder brackets front to rear to 

obtain .005” to .015” clearance with the platen. 
— The vertical adjustment should be such that the © 
_ horizontal gradual is parallel and .002” to .005” 

below the feet of the typed characters when 

viewed from the operator’s position. Adjust 

the cardholder left to right so the point of the 
letter ‘’v’’ will align with the vertical graduals on 

the cardholder. (Figure 5-88) © 


002" 2.005" 
0,05-0,13mm 


“"V/" Centered 






Pigten 


Figure 5-88. 


5-18. ESCAPEMENT. 


a. Escapement Rack 


With the print shaft rotated so the keyway !s 
down, position the platen gage to rest on the 
print shaft and the escapement rack. The correct 
position of the escapement rack is the distance 
spanned by the gage plus .030°'. Adjust the 
escapement rack to this dimension and paralle! 
to the print shaft. If the platen gage is not 
available, the escapement rack position may be 
set from the No. 1 scribe line on the hooverometer. 
It should just span the distance from the print 
shaft. (Figure 5-89) 7 


No. 1 Scribe Line 
Hooverometer . 






Print Shaft Escapement Rack 


Figure 5-89. — 
b. Escapement Bracket 


Position the escapement bracket to parallel the 

tab torque bar with .0005" to .002" clearance. 
Be sure this clearance is not observed at the boss 
on the escapement bracket. (Figure 5-90) 
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.0005'’-,002" 
0,01- 0,02 mm 


Tab Torque Bar 





Escapement Bracket 


Figure 5-90. 
c. Escapement Torque Bar Stop 


Adjust the escapement torque bar stop to 
obtain .008” to .010” clearance between the 
rear of the torque bar and the lug on the 
escapement pawl with all parts at rest. Machines 
equipped with a form lug on the left hand end 
of the escapement torque bar should be adjusted 
for .002” to .006” clearance between the rear 
of the torque bar and the lug on the escapement 
pawl with all parts at rest. (Figure 5-91) 


.008"-.010°’ 
0,20-0,25mm -———> 
i 


Escapement Paw! 





Escapement Torque Bar 


Figure 5-91. 


d. Pawl Mounting Stud 


Adjust the pawl mounting stud rotationally to 
obtain .001" clearance between the mounting stud 
and the front of the escapement torque bar. 

Keep the eccentric in the left half of its orbit. 
(Figure 5-92) 


.001° Escapement Torque Bar 


of 






Paw! Mounting Stud 


Figure 5-92. 
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e. Torque Bar Backstop (7X3—7X5) 


Form the backstop front to rear to obtain .001°’ 
to .005” clearance between the stop and the 
rear of the torque bar. (Figure 5-93) 


Escapement Torque Bar 


.001"'-.005”" i 
0,02-0,12mm —L_ef 
| iol ~ | 
/ 
| / 


Backstop 





Figure 5-93. | 


f. Escapement Cam 


With the machine at rest, adjust the cam radially 
on the filter shaft so the cam follower roller iS 
resting at the start of the low dwell. (Figure 5-94) 


On machines equipped with the old-style space- 
bar lockout mechanism, the lockout cam adjust- 
ment must be checked each time the escapement 
cam adjustment is changed. Advancing or 
retarding the escapement cam could allow the 
lockout cam to disable the spacebar mechanism. 


Cam Follower 





Low Point 


Escapement Cam Machine At Rest 


Figure 5-94. 


‘g. Escapement Trip Link 


With the machine latched at rest, adjust the 
escapement trip link to obtain .007” to .010” 

- clearance between the hook on the trigger and 
the extension on the escapement torque bar. 

- Be sure the trigger lever upstop is not restricting | 
the trigger. (Figure 5-95) 
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Escapement Torque Bar 


Escapement Trip Link 








Loosen Nut : 
And Turn Link 


Low Point Machine At Rest 


Figure 5-95. 
h. Trigger Knockoff 


Adjust the trigger guide (level 1), the trigger 
knockoff eccentric stud (level 2), or the knock- 
off adjusting screw (level 3) so the escapement 
trigger will cam off the torque bar lug when the 
escapement pawl clears the rack by 010" to 
015". (Figure 5- 96) 





Escapement Torque Bar 
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: Figure 5-96. 


i. Trigger Lever Upstop (7X3—7X5) 


With all parts at rest, adjust the trigger lever up- 
stop vertically to obtain .001” to .005” clear- 
ance between the upstop and the trigger lever. 
(Figure 5-97) 





001"-005"" 
0,02-0,12mm 


Figure 5-97. 
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j. Mainspring Tension 


With the carrier resting at the extreme right hand 
margin, wind the mainspring seven turns. 
(Figure 5-98) 


CAUTION: 


The mainspring should be handled with care to 
prevent it from slipping when the tension is being 
increased or decreased. 





Figure 5-98. 
k. Idler Pulley Eccentric 
The eccentric mounting stud for the front idler 
pulley should be set so that the pin is horizontal 


and above center on the eccentric. The pinwill 
then be angled toward the left slightly. (Figure 5-99) 


Eccentric Mounting Siud 









Pin Horizontal 
And Above Center 


Figure 5-99. 


1. Cord Tension 


With the cords properly threaded, adjust the 
carrier return cord drum so that the inner flange 
of the cord tension pulley is 3/16" to 1/4” from — 
the powerframe. (Figure 5-1 00) | 


The position of the pulley ensures thet it will 
_ not contact the cover as it compensates for the 
cord stretch. Adjusting the pulley nearer the © 
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powerframe puts.an. unnecessary oad-on the .- 
cords. : 


CAUTION: 


Be sure to remove all end play from the escape- 
ment shaft before tightening the carrier return 
cord drum. End play is removed by holding the 
escapement shaft forward while the cord drum is 
moved to the rear against the rear bearing. 


Carrier Return 
Cord Drum 





3/16"-1/4"" 
4,76-6.35mm 


Cord Tension Pulley 


Figure 5-100. 


5-19. OPERATIONAL CONTROL AND SPACEBAR 


a. Operational Shaft Position And End Play 
Position the operation shaft laterally so the 
crown surfaces of the escapement cord drum and 


These Iwo ourraces Even 
Escapement Cord Drum 






Operational Shaft 


Carrier Return Pinion 


Shift Clutch Arbor 


.Q02"’-.004°": 


Collar sae 10mm 


Figure 5-101. 
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_ the carrier return pinion are even while main- 
taining .002°’ to .004“ end play of the operational 
shaft. On the Model 7X1 this adjustment is — 
controlled by the operational cam ratchet and © 
the shift clutch arbor. On longer machines, the 
position is controlled by a collar screwed to 
the operational shaft and the shift clutch arbor. 
(Figure 5-101) 


b. Carrier Return Pinion Backlash 


Adjust the escapement cord drum gear front to 
rear to obtain .002” to .004’’ backlash between 
the carrier return pinion and the escapement cord 
drum gear. (Figure 5-102) 


NOTE: 


Recheck adjustment a. after making this adjust- 
ment. 


,002"’ - .004"’ 
0,05 -0,10mm 
Backlash 


Escapement Cord Drum Gear © 






Carrier Return Pinion 
Figure 5-102. 


c. Carrier Return Pinion Side Play 


Adjust the torque limiter hub left or right so 

there is .002” to .004" clearance between the 
carrier return pinion and the torque limiter 
arbor. (Figure 5-103) 


Torque Limiter Hub 
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Figure 5-103. 
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d. Tab Pinion Backlash 


Adjust the tab governor assembly left or right 

to obtain .002” to .004” backlash between the 
tab pinion and the escapement cord drum gear. 
The pinion should have a minimum of end play 
between the tab governor hub and collar yet still © 
rotate freely. (Figure 5-104) 


— Escapement Cord Drum Gear 
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Figure 5-104. 
e. Keylever Paw! Overlap 


Adjust each keylever pawl guide so the keylever 
pawls overlap their respective interposers by 

.035" to .045” with both parts at rest. The 

index keylever paw! guide should be adjusted 

tor .040” to .060” overlap. This overlap ensures 
proper repeat/non-repeat operation. (Figure 5-105) 


Keylever Paw! Guide 


ee 
eos eof © @ &® & & 
* @ 


035" - 045" interposer 
0.89 - 1,14mm 
Index .040" - .060" 
1,01 - 1,52mm 
Figure 5-105. 
f. Keylever Pawl To Interposer Clearance 


Adjust the keylever pawis up and down to obtain 
the following clearances: 


|. Adjust the interposer latch plate for .020’ 
to .025’" between the index keylever paw! 
and its interposer. — 
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2. Adjust the eccentric on the spacebar key-"— 
. lever mounting stud, on early machines, | 
and the adjusting slots on late level 
machines for .005” to .015" clearance 
between the keylever pawl and the space- 
bar interposer. 


3. Adjust the keylever slots for a clearance of 
.020" to .030" between the backspace and 
carrier return keylever pawls and their 
-interposers. (Figure 5-106) 


_ Eccentric 







Key lever Pawls 


Interposer 








Early Spacebar 
1005.01" 
0,12-0,38mm 





Keylever Slots 


Late Spacebar 005" -.015”"" 
All Others .020" - .030" 
0,51 -0,76mm 


Figure 5-106. 
g. Operational Cam Check Ring 


Adjust the operational cam check ring eccentric 
so that .010” to .030” exists between the tip of 
the cam pawl and the teeth of the operational 
cam ratchet with the cam latched in the rest 
position. (Figure 5-107) 


.010" - .030" 
0,25 -0,38mm 


Check Ring Eccentric 





Cam Paw! 


Cam Ratchet 





Check Ring 


Figure 5-107. 


HCS-220003 


NOTE: 


Both the check ring mounting studs must be 
loosened before making this adjustment. 


h. Clutch Release Arm Bite 


Form the adjustable stop lugs on the operational 
control bracket so each clutch release arm 
engages its clutch wheel by .030” to .040”. 

This adjustment may be observed by measuring 
the amount of clearance that exists between the 
stop lugs and the lower extension of each clutch 
release arm when the release arm has released 
the clutch wheel and is resting against the high 
portion of the clutch wheel tooth. On longer 
machines (7X3 and 7X5), the operational cam 
assembly should be positioned left to right so 
that the clutch release arm for both the single 
and double lobed cams will take an equal lateral 
bite on its respective clutch wheel. (Figure 5-108) 





Clutch Release ra 
Arm 


.030" - 040° 
0,76-1,01mm 


Figure 5-108. 
i. Clutch Release Arms 


With the operational interposers and operational 
cams in their rest position, form the lug at the 
bottom of each clutch release arm so it clears 
the operational interposer lugs by .030” to 
.040’". This adjustment ensures the proper 
timing of the operational cam in relationship to 
the rest of the mechanism. (Figure 5-109) © 


| (oN Interposer 
Clutch Release Arm 
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_ .030''-.040” 


0,76-1,01mm 


_ Figure 5-109. 
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j. Interposer Restoring Bail 


Form the lug at each side of the restoring bail | 
so the interposers will be restored forward 
.010” to .030” past their latching point when 
either cam is operated. The lugs should be 
formed forward or back to obtain this adjust- 
ment. Forming the lugs forward increases the 
throw of the interposers. This adjustment 
ensures positive relatching of the interposers 
without excessive overthrow. (Figure 5-110) 


.010” - wor'\) 


0,25 - 0,76mm 






Interposer 





Figure 5-110. 
k. Interposer Adjusting Screws 


Adjust the four interposer adjusting screws so a 
front to rear clearance of .005” to .015" 

exists between all the operational latches and 
their respective cam followers. (Figure 5-111) 


This adjustment may be checked by operating 
the operational cams enough to move the cam 
followers down slightly at the rear. With the 
machine on its back, the latches can be pushed 
against the cam followers to estimate the 
clearance. 


Operational Latch 


Cam Follower 





—_ — — 
oo 
Adjusting Screws | 


Figure 5-111. 


NOTE: 


Due to the relationship between this adjustment 
and the operational latch height adjustment of the 
Backspace, Carrier Return and Spacebar mechan- 
isms, this adjustment must be rechecked after 
making the latch height adjustment. 
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The following adjustments are for spacebar 
mechanism only. 
|. Operational Latch Height | 
Adjust the latch adjusting screw so the spacebar 


latch will pass under the cam follower with a 
clearance of .001” to .015”. (Figure 5-112) 
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Figure 5-112. 


NOTE: | 


This clearance can be observed by pulling the 
latch to the rear with a spring hook while the 
‘machine is at rest. | 
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Escapement Torque Bar . 
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Figure 5-113. 
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m. Spacebar Latch Lever Screw 


| Adjust the screw so that .007” to .010” 


clearance exists between the escapement trigger 
and the escapement torque bar. Disconnect 

the escapement trip link before making this 
adjustment. On long carriage machines (7X3 
and 7X5), the trigger upstop should be moved 
up out of the way when making this adjustment. 
After completing the adjustment, the upstop 
should be readjusted so it clears the trigger lever 


by .001” to .005”. (Figure 5-113) 


n. Spacebar Guide 


Adjust the spacebar guide for free up and down 
travel of the spacebar keybutton and for 1/16” to 
1/32’' between the rear edge of the spacebar 
keybutton and the front edge of the fourth 

row character keybuttons. (Figure 5-114) 
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Figure 5-114. 
o. Spacebar Final Stop 


Adjust the spacebar final stop to obtain .005” 
to .015” clearance between the stop and the > 
spacebar stem at the time a repeat operation 
occurs. (Figure 5-115) 









: Ag ~ 005"-.015" 
Level | Level 2. 9.12-0,38mm 


Figure 5-115. 
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p. Spacebar Interlock Cam 


Adjust the spacebar interlock cam radially on the 


filter shaft so that when the machine is at 
rest the spacebar interlock interposer is on the 
high point of the cam. (Figure 5-116) 
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Figure 5-116. 


q. Space Interlock Bracket 


With the machine at rest and the spacebar 
interposer released, adjust the interlock bracket 
front to rear to obtain a clearance of .040” 

to .050”’ between the interlock interposer ana 
the adjustable stop on the spacebar interposer. 
(Figure 5-117) 


Interlock — \achine At Rest 
2 Nterposer interposer Released 
.040"" - .050° 
1,01 - 1,27mm 
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interlock Bracket 









Figure 5-117. 
r. Interlock Stop 


With the machine half cycled and the spacebar 
_ interposer latched at rest, adjust the spacebar 

interposer interlock stop so there is .O20” 

to .025"’ between the interlock stop and the 

spacebar interlock interposer. (Figure 5-118) 


Spacebar Intertock Interposer 







Machine Half-Cycle 
Interposer Latched 
Interlock Stop 
.020" - .025"' 
0,51 -0,63mm 


Figure 5-118. | 


5-20. BACKSPACE 
a. Backspace Latch Height | 


Adjust the backspace latch adjusting screw for 
.001*’ to .015” clearance between the latch 

and the cam follower lever. This adjustment 

should be made to the low side of the spec 

to ensure a minimum of lost motion. (Figure 5-119) 


Backspace Latch 
Adjusting Screw 





Backspace Latch 


Cam Follower Lever 


Figure 5-1 19, 


b. Tab Lever Stop 


Form the stop front - to - rear for a clearance 
of .001’ to .003” between the vertical lug on 
the tab lever and the backspace pawl when the 
pawl is bottomed in its rack. (Figure 5-120) 


NOTE: 


Make sure the escapement bracket and all print 
escapement adjustments are correct before form- 
ing the stop. 





Tab Lever 
3 Stop 
Tab Lever : 
aS 001" - .003" 
Backspace Paw! el 0.02-007mm 


Figure 5-120. 


This adjustment ensures that the backspace pawl 
will not be prevented from bottoming in its 
rack during a backspace operation. It also 
determines the motion necessary for the tab 
lever to remove the escapement and backspace 
pawls from their racks furing a tab operation. 
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Cc: Backspace Rack 


With the machine at rest, adjust the backspace © 
bellcrank screw in or out to obtain .005” to 

_ .015” clearance between the working surface 
of a rack tooth and the backspace pawl. Check 
at both ends of the writing line. | 


This adjustment minimizes lost motion and en- 
sures that the backspace paw! will positively 
reset in the next rack tooth at the completion 
of a backspace operation. 


Excessive clearance can cause escapement prc- 
blems as well as backspace problems by aliowing 
the backspace pawl, instead of the escapement 
pawl, to hold the carrier. (Figure 5-121) 
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Figure 5-121. 


d. Level 2 and 3 


Adjust the intermediate lever on level 2 and 

the backspace bellcrank adjusting screw on level 

3 so that a backspace operation just fails under 
hand operation. During a powered backspace 
operation, the carrier develops enough momentum 
for a positive operation. Too much motion will 
cause double or space-and-a-half backspacing. 
(Figure 5- 122) 
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Figure 5-122. 
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5-21. TABULATOR 


a. Tab Rack—Radially 


With the tab lever latched to the rear, the unset 
tab stops should be centered between the tab 
lever pawl and the tab set lug on the escapement 
bracket. Loosen the screw on the tab set and 
clear bellcrank and rotate the tab rack to make 
this adjustment. (Figure 5-123) 


Tab Stop Not Set Escapement Bracket 







Tab Set Lug 


Equal Clearance 


Tab Set and Clear 
Belicrank 


Tab Lever Paw! 


Figure 5-123. 
b. Tab Set and Clear Bracket 


Form the stop lugs on the set and clear bracket 
so that the movement of the set and clear 

arm is restricted as the tab stops fully reach 
their set or clear position. (Figure 5-124) 


| NOTE: 


On the early style tab set and clear mechanism, 
the stop lugs were anchored and adjusted by two 
screws on the outside of the power frame. 
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c. Tab Lever Stop 


Form the stop front to rear for a clearance of 
.001° to .003” between the vertical lug on the 
tab lever and the backspace pawl when the 
pawl is bottomed in its rack. (Figure 5-125) 
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to minimize the chances of entering the wrong 
tooth. (Figure 5-127) | 


The upright lug of the tab latch may be formed 
with the three inch screwdriver by using it as a 
lever through the hole in the escapement 
bracket. 


NOTE: 


Make sure all escapement bracket and print 
escapement adjustments are correct before forming STOP 
this stop. 


Tab Lever 


601" .003" == . Stop 
0,02 - 0,07mm ~dbh- 





| Figure 5-125. 


d. Tab Lever Pawl 


Adjust the tab lever pawl front to rear for .035"’ 
to .045" clearance between the tip of the tab 
lever pawl at rest and the set tab stops. The 
adjustment of the tab lever pawl has an effect 
on the amount of overlap between the tab stop 
and the pawl tip in the active position. It 

also affects pawl clearance during tabulation. 
Unless the tab lever paw! is properly adjusted, 
correct pawl clearance cannot be obtained. 
(Figure 5-126) 







Set Tab Stop 





.035"'-.045" 
0,89-1,14mm 


Tab Lever Paw! 


Figure 5-126. 


e. Pawl Clearance 


Form the upright lug on the tab latch for a 
clearance of .005” to .015” between the tip 

of the escapement pawl and escapement rack 
teeth with the tab lever latched to the rear. 
This adjustment ensures that the escapement 
pawl will re-enter the rack as quickly as possible 






005" - .015” 
0,12 - 0,38mm 


Escapement 
Paw! 


Figure 5-127. 


Check with your instructor 
before doing this adjustment ! 


This adjustment is OLD STYLE ONLY ! 


f. Tab Trigger Extension 


Form the front (curved) lug of the tab trigger to 
obtain .016” to .023” clearance between this 
lug and the tab torque bar with all parts at 

rest. (Figure 5-128) 


016" to .023" 


Ses 





Figure 5-128. 


g. Tab Lever Overthrow | 


With the tab cam on its high point, adjust the 


torque bar actuating link for .005” to .010” 


overthrow between the tab latch and tab lever. | 
eigure 5-129) : | 
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| Figure 5-130. 
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Figure 5-129. 
- h. Overthrow Stop 


Adjust the stop front to rear for .005" to .015° 

clearance between the lug on the overthrow stop 

and the upright lug on the tab lever trigger with 
the tab lever latched to the rear. (Figure 5-129A) 


Overthrow 
Stoo 





Figure 5-129A. 


i. Tab Rack Left to Right 


Adjust the tab rack left to right for .005” to 
.020” clearance between the tip of the tab lever 
pawl and the left side of a set tab stop. 

(Figure 5-130) 


To make this adjustment, clear all the tab stops. 
Set one tab stop, backspace once and then turn 
the machine off. The tip of the tab lever pawl 
should be just to the left of the tab stop. Hold 
the carrier to prevent it from moving and 
observe the tab lever pawl as you slowly depress 
the tab keybutton. The tip of the tab lever 
pawl should clear the left side of the tab stop by 
005" to .020”. | 


With the carrier return clutch latched, the 
escapement torque bar should rotate the tab 


latch away from the tab lever paw! by .005” 
to .025”. | 


This adjustment is obtained by forming the lug 
on the tab latch that extends down behind the 
escapement torque bar. The adjustment ensures 
that the carrier return and tab cannot both be 
latched out simultaneously. If both were allowed 
to latch, the tab lever paw! would lock against 

a set tab stop during the carrier return operation. 
(Figure 5-130A) | 


° 






.005""-.025"" ——— 
0.12-0.63mm | 


Tab Latch ~ Tab Torque Bar 


Figure 5-130A. 
k. Gang Clear Bracket 


Adjust the aang clear bracket front to rear for 
.010" to .020” between it and the upper lug 

on a set tab stop. If necessary, form the tip 

of the gang clear bracket to ensure that it does 
not contact the tab rack at any place along the 
writing line. Clearance between the tab rack 
and the tip of the gang clear bracket should be 
kept to a minimum. (Figure 5-131) | 


010"-.020" 






Upper Lug 


Figure 5-131. | 


HCS-220003 3 +,™ Section V 


|. Tab Set And Clear Link 


Adjust the tab set and clear link so the tab set 
and clear keybutton matches the slope of the 
keyboard. (Figure 5-132) 






Match Slope Of 
The Keyboard 


Tab Set And Clear Keybutton 


Tab Set & Clear Link 
Figure 5-132. 


5-22. CARRIER RETURN AND INDEX 
NOTE: 


All operational control adjustments must be cor- 
rect before attempting to make carrier return 
adjustments. | 


a, Pawl Clearance 


Adjust the clutch latch eccentric so the escape- 
ment pawl will clear the rack teeth by .005’’ to 
.015*" when the latch is being held down by 
the keeper. Caution: Do not form the tip of 
the carrier return clutch latch. (Figure 5-133) 


005” - 015" 
0,125 - 0,380mm 





Escapement Paw! 


Clutch Latch Eccentric 





Latch Keeper _ 


Figure 5-133. 


This adjustment assures the escapement pawl 

will not drag along the escapement rack during _ 
a Carrier return and that the pawl will be allowed 
to re-enter the rack quickly at the completion 

of a carrier return operation. 


c. Carrier Return Latch Height 


Adjust the carrier return latch adjusting screw to 
obtain .001” to .015” clearance between the 

latch and the cam follower lever. This adjustment 
should be made to the low side of the spec to 
ensure a minimum of lost motion. (Figure 5-134) 


Carrier Return Latch Adjusting Screw 


Carrier Return Latch 





Cam Follower Lever 


.001"- 015” 
0,0? 0,38mm 


Figure 5-134. 


d. Clutch Latch Overthrow 


With the carrier return/index cam on the high 
point, adjust the adjusting screw in the carrier 
return latch arm to obtain .030” to .040” 
overthrow between the tip of the carrier return 
clutch latch and the clutch latch keeper. 
(Figure 5-135) 


Be sure the set screw that locks the carrier re- 
turn lever to the pivot shaft is tight as this will 
cause insufficient carrier return latch overthrow. 


NOTE: 


This adjustment should be made with the platen, 
deflector and feed rolls in the machine. After 


making this adjustment, be sure to recheck the 
_ Carrier return latch height adjustment. This can be 
found in the operational control and space bar 


section. a ee 
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Clutch Latch 






Latch Arm Adj. Screw 
Latch Keeper 


030" - .040”’ 
0.76-1,01mm 


Figure 5-135. 


e. Carrier Return Shoe Overlap 


Adjust the carrier return actuating arm bracket 

ieft or right so the carrier return shoe overlaps 

the last three coils on the right hand end of the 

carrier return clutch spring. This ensures that 
all coils of the clutch spring will be used in the 
_ clutch operation. (Figure 5-135A) 


Spring Clutch 


01S" =.020" 
0,38-0,.51mm 


‘Clutch 
_ Spring 


Actuating Arm Screw 


Figure 5-136. 
al ne 
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— £. Carrier Return Shoe Clearance 


Adjust the actuating arm spring screw vertically 
to obtain .015" to .020” clearance between the 


_ carrier return shoe and the carrier return clutch 


spring with all parts at rest. (Figure 5-136) 
g. Overbank (Late Level) 


With the carrier resting at the left hand margin, 
adjust the overbank guide left to right to obtain 
.001° to .005” clearance between the left hand 
margin stop and the carrier stop latch. On 
machines equipped with the floating stop 

latch, the floating action of the latch must be 
removed by pulling the latch to the right with 

a spring hook before this clearance can be 


| observed. (Figure 5-137) 


Carrier Stop Latch 





LH Margin Stop 


Overpank Guiae 


Figure 5-137. 


The adjustment of the overbank guide on the | 
margin rack determines the rest position of the 
margin rack. This adjustment ensures that the 
left hand margin stop will set accurately when 
the stop is moved to the right against the carrier. 
The adjustment of the overbank guide, plus the 
amount of lateral motion that the guide permits, 
automatically provides the carrier with the 
overbank required for proper escapement 

pawl re-entry at the completion of a carrier 
return operation. | 


h. Clutch Unlatching 


With the power on, hold the clutch latch down. 
The carrier return latch by .005” to .015” at 
the unlatching point. Lengthen or shorten the 
carrier return unlatching link to obtain this 


clearance. (Figure 5-138) 
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Clutch Latch Keeper is engaged. The torque limiter-should-slip-. ee 
readily yet return the carrier positively without 
a any hesitation when the carrier is released. 







Margin Rack i‘ | ' | 
a (INDEX) 
NOTE: 


Clutch Latch j ‘ 
Sane All operational control adjustments must be 


005-015" correct before attempting to make the following 
0,12-:0,38mm Index adjustments. 
“ 
N j. Multiplying Lever Stop 
\ 


\ On machines equipped with either a 27 or 54 
| tooth ratchet, adjust the mulitplying lever stop — 
. \ gil front to rear to produce 3/8’ motion to the 
Margin Rack Held To The Left aces | index link when the carrier return index cam is 
\ / operated to its high point (platen removed). 
a (Figure 5-140) | 


On machines equipped with other ratchets, ad- 
just the multiplying lever stop front to rear to 
produce approximately 13/32’ motion to the 
NOTE: index link when the carrier return index cam is 
operated to its high point (platen removed). 


Figure 5-138. 


On machines equipped with the early style a 
margin rack, check the margin rack eccentric ad- Index kink Multiplying Lever Stop 
justment if the clutch fails to latch properly. The ; | 
eccentric may be holding the rack too far to the 
left restricting the margin rack motion and re- 
ducing the amount of bite that the keeper may 
take on the latch. 






1. Torque Limiter 
Adjust the eccentric stud on the torque limiter 
hub to provide one to two pounds pull on the 





3/8" 953mm 27 & 54T 


carrier as the carrier is unlatching the clutch 13/32. 10.32mm -24T 
at the left margin. !f sufficient adjustment is | | | 
not available at the eccentric, the torque Figure 5-140. 


limiter spring may be shifted on the torque 
limiter hub by repositioning the torque limiter 


spring clamp. (Figure 5-139) NOTE: 
If no spring scale is available, the torque may be This adjustment may be measured with the 
estimated by holding the carrier while the clutch hoomerometer and a feeler gage. The handle of 


the hooverometer is 3/8" wide. The 13/32" 
adjustment can be gaged by the width of the 


&: Eccentric Stud . 








1-2 Ibs fy 


Pull 
_ | hooverometer handle plus a .035” feeler gage. 
Torque Limiter Spring 
Adjust For . ; 
Positive C. R. Near k. Index Link 
LH Margin 


As a preliminary step, loosen the platen over- 
throw stop and move it to the front of the machine. 
With the platen installed and the feed rolls 
engaged, hold the detent roller disengaged from 
Spring Clamp the platen ratchet. Manually cycle an index 
rate 7 operation. At the end of the cycle, allow the 
Figure 5-139. 7 | | detent roller to re-enter the platen ratchet. | 
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If the index link is properly adjusted, the detent 
roller will seat between the two ratchet teeth 
without causing any rotational movement to 


the platen. Adjust the index link clevis to obtain © 


this condition. (Figure 5-141) | 


Adjust For 1T 
Motion Of 
 Platen 


Ratchet 







Overtnrow Stop 


Detent Rolier | 


Index Link 
Figure 5-141. 


|. Platen Overthrow Stops 


Adjust the platen overthrow stop front to 
rear to obtain a clearance of .005” between the 
‘index pawl and the platen overthrow stop with 
the index cam rotated to its high point. 

_ {Figure 5-142) | 


Ratchet 
Cam On High 





index Paw! 


Figure 5-142. 


m. index Selector Cam 


With the index cam at rest and the index lever 
in the double space position, adjust the selector 
cam front to rear so the index pawl clears the 
platen ratchet by .015’’ to .050’’. With the in- 
dex lever in the single space position, adjust _ 
the selector cam vertically so the index pawl is 
centered on the cam surface. (Figure 5-143) 
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These adjustments must be considered together 


and refined until both are correct. 


Cam At Rest | 


_ Index Paw! 
Double Space Pos. 






0,38-0,76mm. 


Cam At Rest 
Single Space Position 


Paw! Centered 





Index Paw! 


Figure 5-143. 


On machines equipped with a 54 tooth ratchet, 
adjust the index selector detent stud so the 
index pawl will reliably enter the correct 
ratchet tooth to produce a feed of 2,3, or 4 
ratchet teeth when the index lever is placed in 
first, second or third index position. 

(Figure 5-144) 


Index Selector Cam — index Paw! 





Detent Stud 


54 Tooth Only 


Figure 5-144. 
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5-23. MARGIN 
a. Margin Rack Horizontal 


The margin rack must rest on a horizontal plane. 
Adjust the left hand margin release lever. Main- 
tain .030’’ between the release lever and the 
power frame. (Figure 5-145) 


Horizontal 





_Left Hand Margin 
Release Lever 


Figure 5-145. 


b. Left Hand Final Stop 


Position the margin set lever stop left to right 
on the margin rack so it will clear the margin 
stop by .001" to .010"’ when the margin stop 
pin ts fully seated in the extreme left hand tooth 
of the margin rack. (Figure 5-146) 






—_ 
a“ 
Margin Stop Pin 


Margin Set Lever Stop 











001"°-.010" 
0,02-0,25mm 


Margin Release Keylever | 


Figure 5-146. 
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c. Line Lock Bracket 
Adjust the linelock bracket up or down so the 


bellringer bellcrank contacts the bracket .050’’ 
to .060” from the top. (Figure 5-147) 


Linelock Bracket 






.050"’-.060"’ 
1,27-1,52mm 


Figure 5-147. 


d. Bellringer Bail Extension 


Form the bellringer bail extension up or down 
so the character keybuttons lock when the red 
pointer is directly above the right hand margin 
set lever. (Figure 5-148) 


CAUTION: | 


The linelock should not be felt in the space 
preceding the desired locking point. 


Selector Compensator 
ge Carrier Pointer 
: P Ss. 
— CP ~ Bellringer Bellcrank 
a a 

Roy Px 


Bellringer Bail 











Linelock Bracket 


x - Re 
:* we, 
7 ae 
eo © oa 
~ 
Ps 
a 


Right Margin Stop 


Extension 





Form 


Figure 5-148. | 
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5-24. FABRIC RIBBON NOTE: 


a. Cartridge Guide Lugs: | Excessive or insufficient tension could result 
| 3 in reverse failure. 

Form the cartridge guide lugs so the cartridge 

spools will be centered over the ratchets. Side 

play of the cartridge must be limited within 

005” to .010’. (Figure 5-149) 


c. Ribbon Lift Lever 


Three conditions must be met as follows: 





eas ee eee eae I. Form the lift lever finger tab left or right 
I oe at 4 i so the ribbon feed pawl will center between 
i _ CARTRIDGE a ' the two feed ratchets when the lift lever 
in 7 , is placed in stencil position. (Figure 5-151). 


a, 










+aeem. 
(osallsnetrenanietatocteecie Re teenie St RS SRO 





Ribbon Feed Ratchet 


Cartridge Guide Lugs 
Figure 5-149, 
b. Cartridge Retaining Springs (Level 2 Only) 


- The cartridge retaining springs should be 
positioned lateraily so they are FLUSH against 







the feed plate: then adjust front to rear so the | 7 Figure 5-151. 
cartridge retaining fingers are centered in the | : 7 
holes of the cartridge guide lugs. The ratchet _ 2. Form the rear lug so a clearance of 010 
brake portion of the spring should exert a small | to .040 exists between the lug and the 
drag on the feed ratchet. Form only as feed plate positioning lug when the LEFT 
necessary. (Figure 5-150) | HAND RATCHET IS FEEDING. 
(Figure 5-152) | 
Flush | 
\ 7 SD Se 
0 Detented " } f) 71 
me =~. ty 
al) 7 


Cartridge Ridbon Feed Plate 


Retaining 
Springs Feed Piate Positioning Lug 





Ribbon / Low Lift Position 
Litt Lever ni 010" - 040" 
.26 - 1.02mm 
Figure 5-152. 
i ae 
ar eee | _ 3. Form the front lug so a clearance of .010” ~ 
; | a oe to .040” exists between the lug and the 

Figure 5-150. ey “aa a: _ feed plate positioning lug when the 
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RIGHT HAND RATCHET IS FEEDING. 
(Figure 5-153) 


NOTE: 
Avoid forming the ribbon feed plate position- 


ing lug, since the breakage would require replace- 
ment of the entire feed plate. 







Feed Plate 
Positioning Lug 






Ribbon 
Lift Lever 
Detented 


Must Move Freely Into 
Stencil Position 

- .040" 
26 - 1.02mm 


Figure 5-153. 
d. Ratchet Detent Lever Lugs 


These should be formed as follows: 
(Figure 5-154) 


|. Left or right, so the ribbon feed ratchet 

— tooth overthrows past the edge of the | 
detented lug by .025“ to .050°’ when hand 
cycling to the high point of the ribbon 
feed cam. 


.025" - .O50" 
64 - 1.27mm 





Feed Cam On High Point 
Ratchet Detent Lug 


Figure 5-154. 


2. Form the detent lugs front t to rear so the 
ribbon feed pawl engages a ratchet tooth 
by approximately 1/2 the depth of the ratchet 
tooth. (Figure 5-155) 


NOTE: 


The feed pawl spring lug should clear the teeht | 
of the opposite ratchet by at least .015°’ when the 
feed pawl is being withdrawn to the rest position 
at the end of an operation. Failure to clear the 
teeth of the opposite ratchet under power may 
result in a lockup and consequent failure oF the _ 
ribbon feed operation. ” § - 
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- Ratchet Detent Lug 





Ribbon Feed Paw! 
1/2 Tne Depth Of The Tooth 


- Figure 5-155. 
€. Ribbon Lift Guide Plate 


Adjust the plate as low as possible without 
causing a change in the ribbon lift guide height 
as the ribbon lift lever is moved from the low 
lift to the high lift position. The ribbon lift 
cam should be at the low point when the Cheek 
is made. (Figure 5- 196) 


This adjustment ensures the same relative throw 
for both the high and low lift position. 






Sibbontie Guide Piste 





Ribbon Lift Cam 


Figure 5-156. 


f. Ribbon Lift Control Link 


Adjust the link forward or back by means of its 
clevis so the underscore will strike the ribbon 
.030" to .045” from the bottom edge. The 
ribbon lift lever must be in the high lift position 
when this check is made. (Figure 5-157) 


CAUTION: 


Do not adjust the link so short that it chokes 
off the front end of the cam follower slot as the 
ribbon lift lever is moved into the man lift. 
position. 
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Ribbon 


Ribbon Lift Control Link 





Hiah Lift Position 


Ribbon Lift Cam Follower 
Figure 5-157. 


5-25. FILM RIBBON 
a. Ribbon Feed Cam Follower Bracket 


Wi th the nylon carrier pad against the carrier 

casting, the ribbon feed cam follower bracket 
should be centered left to right in its mounting 
hole. Keep the bottom of the bracket parallel 
to the carrier pad. (Figure 5-158) 






Ribbon Feed 
Cam Follower 
Bracket 


Carrier Pad 


Figure 5-158. 


b. Pressure Roller 


Machines with the adeaetabi geared pressure 
roller should be adjusted so the lower end of 
the pivot screw clears the take-up drive pulley 
by .065". (Figure 5-159) 
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Pivot Screw 





Take Up Drive Pulley 


Figure 5-159 


c. Ribbon Plate 


_ Adjust the ribbon plate left to right so the 


ribbon feed pawl is centered in the operating 
slot. The ribbon feed paw! must move freely 
front to rear in its slot. (Figure 5-160) 


Ribbon Feed Paw! 





Ridbon Plate 


_ Figure 5-160. 


d. Ribbon Feed Cam Follower Stud 


Hand cycle the machine and observe the lift 
control lever stud as it moves from the low 
point to the high point on the ribbon feed and 
lift wheel. Adjust the ribbon feed cam follower 
eccentric stud so the ribbon lift control lever 
stud overthrows the detent notch in the ribbon 
feed and lift whee! by .005” to .015". Machines 
not equipped with the detented positions on 
the ribbon feed and lift wheel should be ad- 
justed so the lift control lever roller is centered 
on the high dwell of the ribbon feed and lift 
wheel. (Figure 5-161) 
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Ribbon Feed Cam Follower Stud 





Cam On High Point 








Ribbon 

Ribbon Lift Feed Pawl 
Control Lever Stud 

.005"'-.015" 

0,12-0,38mm S 

Beyond Detent Position 7 

Cam On High Point 

Ribbon Lift 


Ribbon Feed and Lift Wheel Control Lever Roller 





= 


oe af ~ J te Turn = 
4 ef 1 Feed Operation 


Ribbon Feed Paw! SS 


was bee) 
~ 


Ribbon Feed and Lift Wheel 


Figure 5-161. 


e. Ribbon Lift Guide Plate 


With the ribbon lift cam follower on the low 
point of the ribbon lift cam, position the lift 
guide plate on the arm of the lift guide assembly 
to satisfy the following conditions. (Figure 5-162) 


1. Position the lift guide plate vertically so 
_ the rear of the lift guide assembly rests 
.030" above the carrier casting when the 
stencil lever is not in the stencil position. 
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Ribbon Lift Guide Plate 







SAANANERR 


Ribbon Lift 
Control Link 


LIFT GUIDE PLATE 
‘ PARALLEL TO SLOT 
iN CAM FOLLOWER 


LIFT GUIDE PLATE 
i eh QUT OF PARALLEL 
2). TOO MIGH AT THE 


REAR 





LIFT GUIDE PLATE 
QUT OF PARALLEL 
TOO HIGH AT THE 
FRONT 


LEFT GUIDE PLATE 
rs) PARALLEL TO SLOT 
iN. CAM FOLLOWER 
LIFT GUIDE PLATE 
dj PARALLEL FO SLOT 
tw CAM FOLLOWER 









APPROX, .03¢ 
I 


Figure 5-162. 


The verticalness of the lift guide plate may 
be checked by observing the lift guide 
assembly while manually pushing the control 
link all the way to the rear into its stencil 
position. The guide assembly should drop 
.030” at the rear if the adjustment is 
correct. 


2. Position the lift guide plate horizontally so 
its bottom surface is parallel to the slot 
in the cam follower. 


The parallel adjustment of the lift guide 

plate may be checked in the following manner. 

With the cam follower resting on the low 
- point of the lift cam; disconnect the control 

link and manually slide the link front to 

rear through the four lift positions. If 

the plate is parallel, no movement will 

be produced to the ribbon lift guide 
assembly while sliding the link back and 
forth. Do not slide the link into the stencil 
position while making this check. | ; 
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f. Lift Control! Link 


Adjust the clevis on the ribbon lift control 
link so the lowest underscore prints .035’ 
to .065”’ from the bottom edge of the ribbon. 
The degree character should be at least .030° 
from the top of the ribbon. (Figure 5-163) 


NOTE: 


The adjustment of the ribbon lift control link 
positions the lift pattern on the ribbon and does 
not have any affect on the distance or spread 
between each of the four lift positions in the 
pattern. 


a, , 
teed 030" 


0,76mm 





Figure 5-163. 


g. Shock Spring 


Form the shock spring to satisfy the following 
conditions: | 


1 When viewed from the front of the 
machine, the shock spring should be ~ 
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formed to make the roller on the shock 
spring lean 5 deg. to the right. 
(Figure 5-164) eg 





*° Shock Spring 


Shock | 
Spring 
Roller 
Front View 
Figure 5-164. 


2. When viewed from the side, the shock 
spring should be formed so the roller 
leqns to the front 10 deg. (Figure 5-164A) 


Shock 
Soring 


Shock Spring 
Rolier 





Side View » 


Figure 5-164A. 
5-26. I/O INTERFACE. 


Paragraphs 5-27 through 5-38 explain the me- 
chanical adjustments and electrical timing of the 
1/O interface. Figure 5-165 shows the I/O Printer 
and calls attention to the location of the Meer 
components. 
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1. INTERFACE 
BOARD 
2. OPERATIONAL 
SWITCHES 
. SELECTOR 
LATCH 
SOLENOIDS 
4. KEYBOARD 
LOCK 
SOLENOID 
5, SHIFT 
SOLENOID 
6. OPERATIONAL 
SOLENOIDS 
. SHIFT 
SWITCH 


WO 


“J 


1. SHIFT INTERLOCK SWITCH 
2 CARRIER RETURN SWITCH (SIDE MOUNTED) 
3. SHIFT CAM FOLLOWER OR VANE. 
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Figure 5-165. 


5-27. SOLENOIDS (ARMATURE TYPE) 


Adjust the solenoid(s) itself before fitting it in 
the machine. (All except some levels of the opera- 
tional solenoids, which must be installed before 
adjusting). The armature when pushed lightly 
against both sides of the solenoid frame must 
never touch the solenoid core. (Figure 5-166) 
There is no adjustment for this but should you find 
this condition, check the armature to insure that 
it is perfectly flat. If not, form it or replace it with 
a new one. Armature pivot plate should be adjusted 
so that with the armature pushed firmly against the 
solenoid frame .001"’ to .008” exists between the 
pivot plate and the armature solenoid frame. (Fig- 
ure 5-166) Armature limit plate should be adjusted 
so that with the armature pushed firmly against the 
solenoid frame .055" to .065”’ clearance exists be- 
tween the limit plate and the armature. (Fig- 
ure 5-166) 


5-28. KEYBOARD LOCK SOLENOID 


Should be adjusted as that with the solenoid 
energized .060” to .080”’ should exist between the 
plunger and the plunger limit. (Figure 5-167) 


Position the solenoid to insure that the plunger 
bottoms out in the solenoid only when the dummy 
character interposer bottoms out in the compensa- 
tor tube. Adjust the shift lock interposer clevis to — 
insure that if the shift keylever is locked down 
when the keyboard lock solenoid is operated the 
shift will unlock. Adjust the operational keylever 
pawl lockout mechanism so that no operational 
interposer may be released when the solenoid ts 
energized. | 


5-29, BAIL SOLENOID 


| After all the adjustments in paragraph 5-27 are 
correct the bail solenoid may be repositioned in> 
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Armature Limit a | | | 
aoe 3 | Bra | 7 
‘Pivot Plate cket | Solenoid 


Armature | | oS | 





CTTTT 


Shift Lock 
interposer 


itil 
| 





Tn 





SS 
| Keyboard Lock 
Link Clevis 
Figure 5-167. 
Selector Latch Link Spacer Cievis 
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Figure 5-168. | 
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5:32. OPERATIONAL SOLENOID trace at +2.5 Volts on a negative going slope. The 
= signal level will set at +5 Volts and go to 0 Volts 
“You may find as many as four levels of opera- when the switch closes. It will remain at 0 Volts 

tional solenoid assemblies in the field. _ until the switch re-opens at which time it will re- 


turn to +5 Volts. 


In every case it is important to remember the 
following. 


a. An operational interposer cannot be re- 
stricted by a short trip link or armature, 
to the point where it will repeat or extra 
cycle. lt must be allowed to obtain full bite 
(latching surface) on the keylever pawl guide 
bracket. 


b. There must be some clearance between the ie baa — 
trip link or armature, and the operational py enna / ee = eee 
interposer. The armature must have some a aE fee tne IS at 
“free flight’ travel before it picks up the 
load of unlatching the interposer. If there TEST POINTA 3 TEST POINT B 
is no ‘‘free flight” travel the solenoid may | 
not be strong enough to unlatch the inter- 





oser. 
. | The length of time that the switch remains closed 
The interposer must be released before the or the signal level stays at O Volts must be adjusted 
armature bottoms out on the solenoid to 26 MS =2 MS. (Figure 5-172; Adjust the duration 
frame. If the link is too long the armature by moving the magnet and/or magnet holder about 
may bottom out before the interposer is its mounting to vary the magnetic flux density 

fully released. about the contacts of the reed switch. 


Restrict the Armatures energized movement with 
your finger and slowly allow it to move toward the 
solenoid. The interposer must release just before 
your finger is removed from the armature. 


5-33. FILTER SHUTTER DURATION 


The duration of filter shutter can be observed by 
placing channel # one scope probe on a test point 
A on the interface board. Set the VOLTS/DIV 
switch on 2 (.2 if times 10 probe) and the TIME/ 
DIV Switch set to 5 milliseconds/Div. Set the i ie | 
trigger level (NORM TRIGGER) to fire the scope _ Figure 5-172. 
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NOTE: 


If the signal level is setting at O Volts (but will go 
to +5 Volts) when the machine is at rest, the posi- 
tion of the bow tie shaped vane must be changed 
before you can adjust the duration of filter shutter. 
A preliminary setting is to loosen the two bristo set 
screws that mount the filter shaft HUB to the filter 
shaft gear and rotate the vane so that the trailing 
edge plane is parallel to the bottom surface of the 
printer. (Figure 5-173) Retighten the screws and 
proceed with the above mentioned adjustment. 





THIS EDGE PARALLEL 


Figure 5-173. 


5-34. FILTER SHAFT TIMING 


The leading edge (LE) of the filter shutter signal 
occurs when the +5 volts at test point A drops to 
O Volts. The trailing edge (TE) when it returns to 
+5 Volts. The trailing edge will be used to tell the 
logic that the mechanical printing of a character Is 

completed. The trailing edge of filter shutter must 
be adjusted to indicate that the cycle ends at 58 
MS +1 MS. 


To initiate the cycle we use repeat and trip the 
cycle clutch by turning on the cycle clutch mag 
driver. | 


Theoretically as soon as the input to the cycle 
clutch mag driver goes low you have begun the 
cycle. 


So the input to the cycle clutch mag driver going 
low represents the beginning of the cycle and filter 
shutter (TE) going high 58 MS +1 MS represent the 
end of the print cycle. 


To check or make this adjustment we place chan- 
nel # one scope probe on test point B of the inter- 
face board and channel # two on test point A. 
Trigger the scope internally on channel # one only. 
Turn both (channel # one and channel # two) 


Section V 


VOLTS/DIV switches to 2. Turn the TIME/DIV 
Switch on 10 M seconds/Div. 


Set the trigger level (NORM TRIGGER) to fire 
the channel # one trace when channel one signal 
(cycle clutch driver) has reached +2.5 Volts ona 
negative going slope. Observe a 12 to 13 ms. low. 
pulse on channel # one. Select the chop mode and 
observe channel # two (filter shutter) display going 
low for 26M +2 MS with the trailing edge ending 
58 ms +1 ms after the leading edge of channel 
# one (cycle clutch mag driver pulse) goes low. 
(Figure 5-174) This timing is extremely critical 
and must be held within tolerance. If filter shutter 
TE dances more than two ms, check trouble shoot- 
Ing section. Insure that the longest cycle NEVER 
exceeds 59 ms. To change this adjustment loosen 
the two bristo set screws on the filter shutter hub 
and advance (top to front) or retard (top to rear) 
the filter shutter closure. 





Figure 5-174. 


5-35. BAIL SWITCH TIMING 

Now that the duration of filter shutter and its 
timing have been established, we can begin to ad- 
just other signals to it. 


The leading edge of filter shutter tells the logic 
when to check the bail reed switches for print char- 
acter data. The bail switch pulses are 17 ms +3 ms 
long. The duration of the bail switch pulse is not 
critical only the LE of the pulse with regard to the 
LE of filter shutter. Because of bail switch bounce 
(250 microseconds max allowable) we must be 
sure that the bail switch is. clean when the LE of 
filter shutter occurs. 


By moving the BAIL SWITCH magnet back and 
forth in the magnet holder we can advance (pull to 
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ront) or retard (push to rear) the closure of the 
bail reed switch with regard to LE filter shutter. 


Attach channel # one probe to Bail switch T2 
as shown (or at land +29 on interface board) and 
channel # two to test point A. 





TEST POINT A 


The scope should be set up as described In para- 
“saph 5-34 except that the TIME/DIV Switch 
‘ould be set to 5 ms. Type a character ‘‘one”’ on 
the keyboard and observe that the bail switch closes 
(goes low) one to six MS before the LE of filter 
shutter. (Figure 5-175) Reposition the Bail switch 
magnet to obtain this timing and insure that all six 
bail switches are within 2 ms of each other. 





Figure 5-175. 


36. TAB, SPACE, AND BACKSPACE — 


| Attach channel # one probe to the input of the 
~ mag driver of the operation you are checking. 
Attach channel # two probe to the cherry switch 
of the same operation. Set the scope up exactly as 


RRQ 





ie es * 


Figure 5-176. | 


in paragraph 5-34. Push the keybutton of the opera- 
tion tn test and then depress the repeat keybutton. 
Channel = one (input to mag driver) LE begins the 
cycle and the TE of channel = two (output from 
cherry switch) ends it. For these three switches the 
maximum allowable cycle length is 59 ms. The 


cycle may end sooner than that, as the one in the | 

picture did. (Figure 5-176) You may reposition the 
cherry switch mounting bracket (see photo below) 

to change all the switch timing at one time or, you 

may form the cherry switch operating lever of any 

individual switch to alter that operations timing. 






1. TAB 
2. SPACE 

3. BACKSPACE 
4 

5 
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_ Forming the lever toward the rear of the machine 
will shorten the duration of the switch and end the — 
cycle sooner. | 


Forming it toward the front of the machine will | 
lengthen the duration and make the cycle longer. 


5-37. CARRIER RETURN AND INDEX 


All of the procedures described in paragraph 5-36 
should be followed for carrier return and index. The - 
difference between these switches and the tab, space — 
and backspace is the duration of the pulse and the | 
length of the cycle. Maximum allowable cycle 
length is 80 ms. (Figure 5-177) Again the cycle 
may be shorter but not longer. The adjustments 





are made as in paragraph 5-36. 7 "4 Figure 5-177. 
When the carrier return operates the nor- 
a. Some machines have a side mounted car- mally open contact makes and takes the 
rier return switch. (Figure 5-178) The switch switch input to logic to ground. This causes 
is operated by the motion of the carrier re- the machine to transmit a carrier return. If — 
turn latch arm. a the carrier is at the right hand side of the 





MOUNTED 
CARRIER 


RETURN 
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5-38. 


machine, the latch arm will be held down 
until the carrier reaches the left hand mar- 
gin. When the latch arm is unlatched the 
normally open contact of the switch 
breaks goes back high and we transmit on 
EOT. The advantage of this switch is to 
insure that an EOT is not transmitted un- 
til the carrier has completed its movement 
and is in a position to print. 


SHIFT SWITCH 





Sh Bake 


ahs 


The timing is no more than to position the 
switch so that it will transfer when the 

carrier return latches and insure that it is 

not made when the carrier return is un- 
latched. 


ge 





SHIFT SWITCH © | 
5-39. SHIFT INTERLOCI 


The shift switch should be adjusted so that when 


the shift keylever is locked down the operating arm Preliminary adjustments < 
of the switch has transferred and caused the nor- | switch and magnet mountin 
mally closed contact to break. The switch bracket shift vane will move freely t 
should be low enough to permit easy unlocking of the magnetic field so that th 
the shift lock by further depression of the shift key- mally sits closed at rest, will 
lever. With the shift keylevers at rest the normally as the shift vane is pulled aw 
clased contact must be made. machine. 
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Final adjustment is to connect the channel # one 


scope probe to the normally closed contact of the 


shift switch, it should be setting low at rest. Connect 


the channel # two scope probe to land # 35 on the 
interface board (shift interlock switch) it will also 


be setting low. 


a. Upshift 


Trigger the scope to fire when channel # one 


reaches the 2.5 Volt level of a positive going 
slope. 


Depress the shift keybutton and with the 
scope in the chop mode observe channel 

# two, and adjust the magnetic field so that 
the shift interlock pulse is a minimum of 

10 ms long. Adjust the cam follower section 
of the actuating arm by forming to insure 
that the TE of the shift interlock switch 
pulse occurs before 72 ms of the cycle. 
(Figure 5-179) 





Figure 5-179. 


b. Downshift 


Change the slope on the scope from positive 
to negative. Release the shift keybutton and 
again observe channel # two. The duration 
of the pulse should be the same length as 

it was in step a. The cycle has to end before 


72 ms. If it takes more or less time than the 


upshift cycle form the cam follower arm 
until both the upshift and downshift cycles 
take the same time. (Figure 5-180) 
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Figure 5-180. 


NOTE: 


Neither cycle can take more than 72 ms. 
You must change the slope of the scope to get ac- 
curate triggering. Positive slope for upshift and neg- 
ative slope for downshift. 


5-40. TYPAMATIC ASSEMBLY ADJUSTMEN: 


Adjustment of the 1030 Typamatic assembly 
(Space/BS/Underscore) should be as follows: 


a. The Repeat Bail should be adjusted so that 
it is parallel with the front Keylever Guide 
Comb. This adjustment is achieved by posi- 
tioning the Bail Bracket on the left of the 
Repeat Bail; a single #6 machine screw © 
secures the bracket. When the adjustment 
is properly made the clearance between the 
BS Keylever and the Repeat Bail will be _ 

.18"" +.02"; the Space and BS Keylevers will 
strike near the center of their respective po- 
sitions on the Repeat Bail; and the CR Key- 
lever, when fully depressed, wi// not make 
contact with the bail. 


b. Clearance between the Space Keylever and 
the Repeat Bail should be .20" +.02”. If an 
adjustment is necessary it is made by form- 
ing the tab on the bail. 


c. Clearance between the Repeat Bail and the 
Bail operated Repeat Switch Actuating 
Lever should be approximately .12"’. This 
clearance is achieved by positioning the 
Switch Bracket forward or backward. The 
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an 
Oeste ft , 


A! 


Bracket is secured Py a single =6 machine 
screw. 


Adjust the position of the Repeat Switch, 
using the two +4 machine screws, to pro- 
vide a switch closure with .025” to .030” 
overtravel before the Space and BS Key- 
levers mechanically bottom. 


The clearance between the Underscore Key- 
lever and the Underscore Repeat Switch 
should be approximately .25"’. This is a 
oreliminary adjustment made using the two 
=4 machine screws which secure the Switch 
to the Bracket. This adjustment ts then 
refined to provide a Switch closure with 
025" to .030” overtrave! before the Under- 
score Keylever mechanically bottoms. 


VWisen the Spacebar, ES Key, or Underscore 
Key is Tully depress sed, the Auto oW signal 
lavel should be <& 0.7 Volt. 


en the Repeat Underscore Keylever is 
Sy CGenoressed the Cycie Cluten Bail should 
iO. aaa e, OTT Mmuitiple 


Pak tet gy 
ws Cres. 


WHAT—NO SCOPE?! 


‘Mieke Work’ ROCCE S that can be followed 


IF yOu Nave no scope ! 


NOTE: 


eter Shurier 

Fir nc é jong wire (paper clip, solider, etc) and 
Tasten it tO the printer using the Right Mand 
Print shaft bearing retainer plate screws. 
Form the wire so as to use it as a pointer or 
degree indicator on the hand cycle tool, 
\With power off set the wheel at O° and then 
trip of the cycle clutch. Slowly hand cycle 
the machine while watching e VOM (Resis- 
tance scale X 1) connected across the filter 
shutter switch. The meter should jump to 

O when you have cycled to 90° +2°. The 
meter will indicate an open where you hana 
cycie to 160° +2°. 


wnis switch may be checked with voltage on it 
iT You remove the motor drive belt from the motor 


pulley. 
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Bail Switch 


With power off take a spring hook and move 
each selection interposer forward (toward 
the space bar). After you have moved it 
about 1/16 of an inch you should be able to 
hear the reed switch “‘snap” closed. As you 
let the interposer come back to rest against 
the up stop, you will hear the reed switch 
‘snap’ open again. Adjust the magnets so 
that the reed switches close after the indi- 
vidual interpaser has moved the same 
amount. 


To test your adjustments depress the one 
key with power on. Depress the repeat key 
and a one should print on paper. Depress 
the dash (corr) or the period (BCD) and 
then repeat anc me same character should 
print on paper. 17 the correct cneracter coes 
not print examine the latch code of the 
character you tried to print anc that of 
whet Cid print and fina out whether 
you ere sqding or dropping bali switcnes, 
and wnich ones. If you are dropping 
SWITCNes YOu WH Mave to move the magnet 

i 

H 


ware (ciaser to tne spa 


i manuaily rel 
i inte rposer When it he 
pec TO the rear it wi! no longer 


oo strep o7 the switen Torward 


a 
+ 
= 
a 
(C2 
UO 
O 
P al 
< 
¢D 
% 
- ° 
oe 
45 
C2. 


} 


oJ 

wm O 
2) 
o) 
sari 
mm $)) 
et. 
O 
~) 
om 


Om rt | OQ) ot 
0) 


At tnis time you can meter (Resistance scale 
X 1} the switch end see if It has actually 
transferred. Hold your meter lead tn place 
and move the switch operating strap wit! 
your finger, you should be able to see the © 
meter needie jump as the switch changes. 
Restore the interposer in question and in- 
sure that the switch bracket is in position 

to hold the switch open with the macnine 
at rest. 


To check operation of a solenoid or whether 
its maa driver ts firing or not, use the meter 
on the 5 Voit scale to check the input to the 
mag driver. Check the output of the mag 
driver on the 25 or 50 Volt scale (depend- 


‘Ing on your meter) as it is a 24 Volt signal. 
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NOTE: 


The signal “Switches” at N-5-14 must be low be- 
fore typamatic/Repeat will operate. If you have a 
high at that point (machine at rest) your interface 
is telling the logics that the printer is busy, and the 
logics cannot start another cycle until “switches” 

_ goes back low. 


5-42, LOGIC ADJUSTMENTS. 


There are three adjustments on the logic board. 
Once properly adjusted and painted in place the 
pots that control these adjustments should not 
~ change. 


a. Output Clock Pot R55 should be adjusted 
: so that a 12.5MS +.5MS pulse occurs at 
V2-4 when output clock fires. 


b. Cycle Trip Pot R53 should be adjusted so 
that a 12.5MS +.5MS pulse occurs at B2-1 
when a character is repeated. 


c. Initiate Pot R54 should be adjusted so that 


the output at C2-6 lags the input (clear to 


send) at B2-8 by 700MS. You can generate | 
CTS by whistling up a modem or by releas- — 


ing the reset switch on the link ready but- 
ton. 


5-43. MODEM ADJUSTMENTS. 


a. -The output of the Phase Comparator must 
be set so that when receiving data a scope 
connected to test point 5 will show an equal 
swing above and below ground reference, 
(positive peeks equal in amplitude to nega- 
tive peeks). Adjust Pot R43. 


b. Data Access arrangement transmit level. On 
each DAA the phone company is responsible 
for indicating a DBM level. Somewhere on 
the box you will find a number similar to 
-(N) DBM. Locate that number on the DBM 
to VOLTS chart (Figure 5-181) and find its 
correponding P to P (scope) or RMS (meter) 
voltage level. 


CAUTION: If you use a scope you must 
“float” the AC ground. This can be done by using 
a three wire to two wire AC outlet adapter with 


the grou nd wire left disconnected. Damage will 
result if you don’t “float’’ the scope. | 


Connect the scope probe to one side of the tele- 
phone line and the scope ground to the other. 


~ With the terminal or line and in proceed mode 


adjust Pot R2 for the proper voltage level. 


5-44. POWER SUPPLY ADJUSTMENTS. 


qa. All connectors on the terminal boards must 
be screwed down securely. 


b. The +5 volt power supply w/// be adjusted 
to +4.75 VOLTS with a full load connected. 
(Pot R7) 


5-45. TROUBLESHOOTING INFORMATION. 


This section is designed to help you troubleshoot 
the COPE 1030. If you follow the flow of troubles 
indicated by the charts, you will be led directly and 
quickly to many (but not all) of your problems. 


~ You must first generally determine if you have a 


mechanical problem, a transmit problem, or a re- 
ceive problem. Go then to the correct page in your 
diagnostic chart and follow the questions until you 


can finally determine your problem. These charts, 


with the exception of the power supply chart, ref- 
erence the fact that a// voltages are correct. 


It is important that you attempt to find the logic 
_ problem, but if you can save some time by working 


on the board at the shop, replace it. 


The most powerful troubleshooting tool you 
have for mechanical problems is the CPMC found 
in paragraph 5-3. Use it. 


5-46. SYSTEM FAILURE - CHECK ERROR 


Note: The conditions described below may — 
cause a ‘System Failure’. These fail- 
ures will usua//y be displayed as a check 
error. 


a. A solid check error occurs when a charac- 
ter or a space is received. Failure of either 
the space or cycle clutch to perform when 
either is pulsed will cause the interlock 
circuit to produce the check error. 
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An INTERMITTENT CHECK ERROR is 


the type which may occur at random, for 
example, once per line to once per week. 


Logic failures can be verified by exchanging 
the logic board. 


Follow special instructions in the ‘“Opera- 
tional Receive Failure’ (paragraph 5-49) 
section to aid tn troubleshooting the 
remainder of this path. 


Cycle the machine by depressing repeat and 
check filter shutter = 59 ms maximum. Also 
check shift interlock switch pulse = 72 ms 
maximum. (See step No. 2 ‘‘Check Slow 
Machine” below). 


Check Slow Machine 


1. Filter Shutter Time is 53 ms. CH 1 


PROBE triggered on Cycle Clutch mag 
driver (Low Going). CH 2 PROBE on 
filter shutter signal on interface board. 
CH 2 should go back high 5S ms after 
CH 1 goes low. If the machine wili not 
do this, check the following: 


(a) Binds in the idlers. 


(b) Cycle shaft, filter shaft, print 
shaft, sleeve end play. 


(c) OP shaft end play. 


(d) Shift ratchet adjustment. 


HCS-220003 
(b) | 
(c) Cz 
(d) Cy 
(e) Be 
(f) Sh 
(g) Sh 
(nh) Sh 
(i) Sh 
(j) Re 
(k) Of 
(1) SF 
Mi 
g. Power suppl 
placing the p 
h. Scope the in. 
or noise. 


(e) Excessive rotate spring tension 
(appears only in UC +5 character). j. 


(f) Cam Bearing support (OP Shaft) 


Discuss prob 
mine a cours 
equipment o 
filter. 


Computer pr 
on-the-line tc 
similar applic 


too high. 

(g) Belt tension too tight. k. Discuss possi 
(h) Cycle clutch adjustments. |. Telephone pi 
| of the follow 

(i) Weak motor (at lower voltages). 
| 1. Hang uy 

2. Shift interlock switch time-triggering 
on shift switch and reading the inter- 2. Move te 
lock switch pulse (the pulse should © try agai 

not exceed 72 ms). The pulse may not ee 

be less than 10 ms in duration. If the m. Discuss prob 


machine will not do this, check the 


following: — 


(a) Shift ratchet adjustment. 


ble have cust — 


pany about kt © , 


- (See Figure 5-181 


HCS-220003 t—t«*™S Section V_ 
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17. POWER SUPPLY FAILURE 


Check these voltages: 


4.75 At bus on logic board and at point 
16 on the printer interface board. 

+12 At +12 input on logic board. 

-12 At -12 input on logic board. 


+24V To 24-volt rosette on bottom of 
printer. 


FUSES BLOWING 
a.  4.75V fuse 


1. Short on logic board. 


2. Short on printer interface board. 


(a) Unhook logic board from power 
supply and isclate. problem. 


(b) Using onmmeter, check for 24 to 
4.75 voltage short (only on 
printer interface board). 


(c) Using ohmmeter, check diodes 
and transistors. 


b. 24V fuse (Note: 24V is used in printer and 
associates harness only.) 


1. Shorts in diodes, transistors or coils. 
2. Bad component in power supply. 


See Figure 5-182 and 5-183. 


5-48. OPERATIONAL TRANSMIT FAILURE 


a. Operational switch bracket adjustment per 
paragraph number 5-36 or 5-37. 


On machines with a multiple operation 


transmit problem, check very closely for 
switch bounce. 
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c. Using Logic Schematics, Sheet 5, check to 
see that the proper operational code is 
loaded in the print register. 


OPERATIONAL CODES ARE: 


Backspace R2,R5&T1 

Space R1,R2 R2A,T1& T2 
Tab R1 & R2 

Carrier Return R1,R2&T1 

Index R1,R2&T2 


d. Check Encoder and Serial Data Transmit 
Logic Schematic. 


e. Replace logic board and repair it in n shop, 
See Figure 5-184. 


5.49, OPERATIONAL RECEIVE FAILURE 


a. Using Logic Schematics, Sheet 5, check to 
see that the proper operational code is 
loaded in the print register. 


OPERATIONAL CODES ARE: 
R2,R5 &T1 


Backspace 

Space R1,R2,R2A,T1& T2 
Tab R1& R2 

Carrier Return R1,R2&T1 

‘Index R1,R2&T2 


b. Check Serial Data Receive Control logic and 
BCD Decoding logic. 


c. Replace logic board and repair it in shop. 


d. Check operational solenoid adjustment per 
bea number 5-32. See Figure o- tees 
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YES 
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- |CHECK SWITCH 
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NO 
REGISTER 
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OPERATIONAL TRANSIT FAILURE 
Figure 5-184. 
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OPERATIONAL RECEIVE FAILURE | 
_ Figure 5-185. 
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50. CHARTS Figure 193 
The remainder of the removal section consists of 194 
diagrams to quickly enable you to evaluate the ex- 
tent of the failure. For more detailed information, 195 
once you have located your failure, refer to the ad- 
justment or theory section of this manual. 196 
Figure 186 Print Escapement Failure 
187 Tab Failure ae 
188 Spacebar Failure 198 
189 Backspace Failure 
190 Carrier Return Failure 199 
191 Index Failure 200 
192 _ Keyboard Lock Failure 


(Mechanical) 
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NO YES 
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NO YES 
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MAIN SPRING TENSION 
ESCAPEMENT PAWL 
BINDS ee 
TILTROTATE 
CARRIER RETURN CLUTCH 


ESCAPEMENT LINK ESCAPEMENT PAWL 





OFF WORN 






CAM FOLLOWER ARM TRIGGER KNOCKOFF 







PRINT ESCAPEMENT FAILURE 
Figure 5-186. 
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FAST SLOW 


GOVERNOR COLLAR 
LOOSE | 


TAB LEVER LOCKOUT 
TAB LEVER LATCH 
ABSPRING OR 
ATCH SPRING OFF 


“__ DOES 
TORQUE BAR 
ROTATE 


NO TO POSITION eS 





NO FAILURE 
















PAWL CLEARANCE 

BINDS 

~ 1TAB LEVER PAWL LOOSE OR OUT OF 
ADJUSTMENT 

RESET TAB STOP 

WORN ESCAPEMENT PAWL REBOUND 


NO 


DOES CAM ROTATE 


LINK OFF TORQUE BAR 
OR TOO LONG 






YES 


NO 





DOES INTERPOSER MOVE 


RELEASE LUG (A) 
BIND IN RELEASE 
LEVER OR CAM 


JKEYLEVER PAWL 


MECHANICAL TAB FAILURE 
Figure 5-187. | | 
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DOES INTERPOSER MOV 






NO 





MEVLEVER LINKAGE 
KEYLEVER PAWL ADJ 
SPACEBAR !INTERLOCK 







TER SHAFT INTERLOCK 
_ BINDING RELEASE LEVER 
SPRING OFF iINTERPOSER 
WRONG SPRING | 


NO 









RELEASE LUG ADJUST 
BIND IN RELEASE LEVER 


OR CAM IS RUSTED NO 





ESC APEMENT LINK 
ESCAPEMENT CAM IS 
RESTRICTING TRIGGER 
TRIGGER NOT LATCHING 
LATCH-TO-BAIL CLEARANCE 
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DO PAWLS MOVE YES 
FROM RACK 
YES NOT CARRIER MOVES 
ENOUGH | 
DOES IT TRIP YES 
CAM RELEASE LUG CARRIER BIND 

DUST COVERS 
FEED ROLL MOUNT ARMS 
CARD HOLDER CARRIER SHOE 
ESCAPEMENT CARD OFF 
PULLEY | i 
PINION GEAR BINDS 
MAINSPRING TENSION 

DOES oe ESCAPE SHAFT SINDS 

CAM ROTATE 
TRIGGER KNOCKOFF 
INTERPOSER RESTORING 
INTERPOSER LATCH SPRING 
OFF OR BINDING 
DOES ESCAPEMENT YES ida iad 














PAWL MOUNT STUD LOOSE OR 
MALADJUSTED 
TORQUE-BAR-TO-PAWL-LUG 
ICLEARANCE 
TRIGGER KNOCKOFF 


MECHANICAL SPACE FAILURE 
Figure 5-188. 
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NO YES 





DOES CARRIER MOVE 
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BACKSPACE RACK 
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AB LEVER RESTRICTS PAWL 
WORN ESCAPEMENT PAWL 
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BELLCRANK STUD 
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7 YES | | 
BELLCRANK ROTATE BINDS : 
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| {WORN PAWL , 
INTERMEDIATE LEVER | 6 
/LOOSE OR BROKEN | REPEAT CYCLES 
INTERMEDIATE LEVER 
BELLCRANK ADJUSTING STUD | 
NO | YES ices 






DOES CAM ROTATE | INTERPOSER RESTORING 


INTERPOSER LATCH SPRING 
OFF OR BINDING — 


LATCH TO BAIL 
CLEARANCE 


LATCH OR CAM FOLLOWER 
| BROKEN | 














KEYLEVER PAWL OFF OR ADJUST 
SPRING OFF INTERPOSER OR WRONG SPRING 
CAM RELEASE LEVER BINDING 


MECHANICAL BACKSPACE FAILURE 
| Figure 5-189. | 
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DOES 
CARRIER MOVE AT 
ALL 


NO YES NO YES 










CAN 
CARRIER BE RETURNED 
MANUALLY 
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NO YES 


DOES TARRIER RETURN 
CAM ROTATE 


CHECK OPERATIONA 
ADJUSTMENTS 
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CR LATCH TO KEEPER CLEARANCE 








CHECK CHECK CR LATCH OVERTHROW | 
|CAM RELEASE LEVER AND LUG LATCH BROKEN SPRING CLUTCH : 
| S1NDS OR RUST ON CAM OF | CAM FOLLOWER BROKEN LEFT MARGIN 

| RELEASE LEVER CARRIER RETURN LATCH NYLONSHOETOSPRING CLUTCH 
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KEV LEVER PAWL SPRING 





MECHANICAL CARRIER RETURN FAILURE 


Figure 5-190. 
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PAWL 
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BINDS IN PLATEN 









OVERTHROW STOP 
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RELEASE LUG 
BIND IN RELEASE LEVER 
RUST ON CAM 









PRING OFF KEYLEVER | 
_ PAWL | 
KEYBOARD LOCK 

SPRING BENT 


‘MECHANICAL INDEX FAILURE. 
Figure 5-191. 
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~ DOES SHIFT 
LOCK, UNLOCK WITH 
SOLENOID 


NO YES 
ADJUST KEYBOARD LOCK 
LINK 


ADJUST SOLENOID 






NO 





O OPERATIONS LOCK 
OUT WITH SOLENOID 


ADJUST LOCKOUT CLAMP 
ADJUST SOLENOID 





YES 


ADJUST UNLOCK LINK | 
ADJUST SOLENOID 





ADJUST ON-OFF LINKAND | 
KEYBOARD LOCKOUT BELL- 
CRANK LINK 







MECHANICAL KEYBOARD LOCK FAILURE 
Figure 5-192. 
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YES 






NO DOES INTERLOCK 





INTERLOCK ADJUST 
| FILTER SHAFT 
|OVCLE SHAFT 


SHIFT ARBOR WORN OR 
LOOSE 
SPRING CLUTCH BROKE 
CAM BINDS | 
RATCHET BINDS CR 
GRIP-CLIP MISSING 








KEYBOARD SHIFT FAILURE 
Figure 5-193. 
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DOES 
RELEASE ARM 
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LUG 





YES 







YES 









DOES INPUT 
OF MAG DRIVER GO 
TO GROUND 


NO: 






- NO DOES OUTPUT YES 
OF MAG DRIVER GQ 
~~X TO GROUND 


CHECK MAG DRIVER 
TRANSISTORS AND 


CIRCUITRY 


SHIFT CLUTCH ADJUST 


CHECK SOLENOID ADJ 
MISSING OR BROKEN SPRING 
OR LINK | 
SOLENOID OR PLUNGER OILED OF 
SLUGGISH | 


CHECK CONTINUITY OF 
oe WIRING 

CHECK CASE SHIFT 
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NO YES 





DOES KEYBOARD SHIFT 











DOES SHIFT ~ 
INDICATION SWITCH 
UNCTION PROPERL 


YES 


NO 









[CHECK KEYBOARD 
SHIFT MECHANICAL 
ADJUST OR REPLACE 
_ SWITCH 






iS 
PROPER CODE 
LOADED IN PRINT 
REGISTER 


NO YES 





CHECK TRANSMIT 
CODE IN LOGIC 


SHIFT TRANSMIT FAILURE 
Figure 5-194. 


NO YES 


DOES KEYBOARD SHIFT 
7 WORK 


CHECK MECHANICAL | ; | 
SHIFT FAILURE erie 
) ae < OF MAG DRIVER GO es 
TO GROUND 


CHECK MECHANICAL 
SHIFT FAILURE — | 


CHECK RECEIVE SHIFT 
CONTROL LOGIC 
REPLACE LOGIC BOARD 





SHIFT RECEIVE FAILURE 
Figure 5-195. 
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NO YES 


DOES PROCEED LIGHT 





DOES INPUT 
OF MAG DRIVER GO 
O GROUND 


NO YES 
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RECEIVE) ( 
DOES OUTPUT 
wwe ft & Y 
= OF MAG DRIVER GO = 
TO GROUND 
CHECK KEYBOARD LOCK ee 
SECTION OF LOGIC DRI REF KEYBOARD LOCK 
CHECK CONTINUITY OF - IMECHANICAL 
WIRING | 
RECEIVE KEYBOARD LOCK FAILURE 
Figure 5-196. 
DOES 
NO PROCEED LIGHT YES. 
GO OUT 
ARE 
6 ALL PRINTER 





SWITCHES IN PROPER 
STATE 










NO YES 
ADJUST SWITCHES | 
CHECK CONTINUITY OF —_— | 
WIRING | CHECK EOQTCONTROL |. CHECK SERIAL DATA 
| | TRANSMIT 


FAILURE TO CHANGE MODES FROM TRANSMIT TO RECEIVE 
| > Figure 5-197. 
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DOES MACHINE 
RECEIVE EOT 


NO 






iS EOT LOADED INTO 
PRINT REGISTER _ 


IS EQT LOADED INTO 


YES 
PRINT REGISTER | 






EOA 


CHECK RECEIVE] | CHECK AUTOMATIC } CHECK SERIAL ] 
LOGIC | | TRANSMISSION OF DATA TRANSMIT 
: REPLACE LOGIC 


FAILURE TO CHANGE MODES RECEIVE TO TRANSMIT 
_ Figure 5-198. 
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BCD LATCH 
KEYBOARD - CODE — 
Sal al Bal a oP eae 





pe er ee ee ee ee ee eT 


pt TK TX XE ae ee ee ee A a 
tx | xX] ot x | x x eS a a ee a ee De 
Xf oot, xt [x | x {x ae ae Ee ee 
XTX | Xt Tx | x] PARE Bees DE EE SS ee ee 
as 2. ee ee ee Se PX |x| xX xX | | Ux 


| Figure 5-199. 
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“CORRESPONDENCE 


KEYBOARD | LATCH CODE 

BPE P Tet PET ome mT ePal sel TET] 

i Px] x fx |x| x |] x 
See eo ee 
eee Poe eee 
CTE Gee eee 
et 9s eee eee 
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ae Ge ee 
Tae Eo eT 





| | : X | X X | 
Reh} tt 4» a a a + et 
ae a Oa ea 
xix tx ee, (Eade eee DU a 


All eperanone and control codes are the same as for BCD. 


Figure |! 5-200, 
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KEYBOARD LATCH — 
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i a a ee PX |x [x | ot Tx] 
pepe Te ee Se ee 
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Ea ne eS ee (oprn) 
: x 


MESEIEIESmBES SEE EE oe EE 





Figure 5-201. 
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REMOVAL & REPLACEMENT. 


The purpose of this section is to assist the Field 
Engineer in removing and replacing terminal com- 
ponents. After a component is replaced refer to the 
adjustment section of the manual and insure that 
all the requirements of the adjustments are met. 


Note: Not all components are listed in the re- 
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moval and replacement section because 
of their simplicity of installation. 


TILE RING AND ROTATE SHAFT 
REMOVAL 


Remove the dust cover and ribbon. 
Center the carrier over the cycle shaft. 
Shift the machine to upper case. 

Half cycle a zero rotate, tilt 1 character. 


Remove the c- sid and diccbanect the tilt 
pulley link. 


Loosen the tilt ring pivot “in setscrews. 
neous the two pivot pins. 

Remove sine tilt ring and dog bone. 
Loosen the rotate pulley setscrew. 


Use the butt end of the small spring hook as 
a follower to push out the rotate shaft. This 


prevents the wedge from being lost. When re- 
placing the shaft, be sure the pin is pointing © 
toward the front-left and right-rear corners. | 


The following adjustments should be 
checked after the rotate shaft and tilt ring 
are replaced: 

1. Tilt detent 

2. Typehead homing 

3. Tilt ring 

4, Upper ball socket © 


CARRIER AND ROCKER ASSEMBLY 
REMOVAL ~ | 


Remove the platen, deflector and feed rolls. 
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Remove the card holder and brackets. 


Remove the tilt tape. 


_ Release the rotate spring tension and re- 


move the rotate tape. 


Disconnect the carrier return and escape- 
ment/tab cords from the carrier. 


Disconnect the NEIOCINY cable from the car- 
rier. 


Remove the escapement bracket screws and 
work the carrier out from beneath the 
escapement bracket. 


Remove the print shaft. 


1. Level 1 print shafts are removed by re- 
moving the print shaft gear and sliding 
the print shaft out through the right 
bearing. 


2. Level 2 print shafts are removed by re- 
moving the c-clip to the right of the 
left bearing and sliding the print shat 
out through the left bearing. 

The carrier assembly may now be lifted 

from the machine. | 


ROCKER ASSEMBLY REMOVAL 


_ Remove the ribbon mechanism. 


Remove the cardholder brackets. 

Slowly release the rotate spring encase 
Disconnect the rotate tape. 

Disconnect the tilt tape. 

Remove the gearless tilt pulley. 

Remove the tape guide. 

Remove the striker if present. 


Remove the rotate spring. 


Remove me rotate pulley. 


Remove et impression control or velocity 


5-83 


Section V | HCS-220003 


4 Loosen the rocker shaft setscrew. i. 


m. Remove the c-clip from the right side of the 
rocker shaft. 


5-57. 
n. Remove the rocker shaft. 
a. 
o. The rocker assembly may now be removed 
from the carrier. 4s Ds 
5-55. ROTATE SPRING REPLACEMENT C. 
a. Remove the left dust shield. 
b. Center the carrier over the cycle shaft. 
c. Remove the tension from the rotate spring 
gradually. | 
d. Remove the screws from the rotate spring 
retaining plate. 
e. Remove the rotate spring retaining plate. d. 
The rotate spring may now be removed. 
| Q, 
The following adjustments should be 
checked after the rotate spring is replaced: t. 
1. Rotate spring tension. g. 
2. Typenead homing. h. 
3. Damper spring (if used), 
i. 
5-56. OPERATIONAL SHAFT REMOVAL 
a. Remove the c-clip from the right end of the ie 
operational shaft and remove the shift clutch 
ratchet. K, 
b. Remove the shift clutch spring. [. 
c. Loosen the torque limiter hub. m. 
d. Loosen the tab governor collars. n. 
e. Loosen the operational cam ratchet. O. 
f. Loosen the collar at the right p. 
side of the operational shaft. 
y. Install the hand cycle tool. 
qd. 


h. ~ Pull the operational shaft slightly to the 
right and remove the c-clip(s) from the car- | 
rier return pinion. | 
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The operational shaft may now be pulled t to 
the right. 


PRINT SLEEVE REMOVAL 

Center the carrier. 

Remove the ribbon mechanism. 

Remove the print shaft. 

1. Level 1 print shafts are removed by re- 
moving the print shaft gear and sliding 
the print shaft out Se the right 
bearing. 

2. Level 2 print shafts are removed by re- 
moving the c-clip to the right side of 
the left bearing and sliding the orint 
shaft out through the left bearing. 


Remove the left print shaft wiper retainer. 


Loosen the ribbon lift cam. 


, Loosen the ribbon feed and detent cam. 


Loosen the print cam. 


Siide the riobon feed and detent cam to the 
right against the print cam. | 


Slide the ribbon lift cam to the right and - 
onto the print shaft key. _ 


Slide the print sleeve to the left. 

Remove the print cam. 

Remove the ribbon feed and detent cam. 
slide the print sleeve to the right. 

Slide the aipben lift cam to the left. 
Remove the print shaft key. 

Pull the print sleeve out through the left 
carrier bearing while sliding the ribbon lift 


cam off. 


The following adjustments should be 
checked after replacing the print sleeve: 


1. Print sleeve end play. 
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2. Detent skirt clearance. 

3. Print shaft timing. 

4. Ribbon plate. 

ESCAPEMENT PAWL REMOVAL ~ 
Remove the platen. 
Remove the deflector and feed rolls. 
Position the oe near the left margin. 


Remove the nut from the escapement pawl 
mounting stud. 


Remove the escapement pawl mounting 
stud. 


Remove the escapement pawl and backspace 
pawl. 


installation of the escapement and back- 
space pawls and spacer will be much easier 
if the two pawls and spacer are assembled 
and retained with a rubber band. Then the. 
three parts can be installed as a single unit 
and the rubber band cut away. | 
The following adjustments should be | 
checked after the escapement pawl is re- 
placed: 

1. Escapement torque bar stop. 

2. Pawl mounting stud. 

3. Torque bar backstop. 

4. Carrier return pawl clearance. 

5. Tab pawl clearance. 

6. Backspace rack. 


7. Backspace motion. 


CYCLE CLUTCH AND CYCLE ener 


REMOVAL 


Position the carrier to the extreme right. 
Remove the left dust cover. 


Remove the gear guard. - 
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Remove the cycle clutch check pawl sd 
spring. 
Remove the lower idler gear. 
Remove the three bearing plate screws. 


Loosen the bearing plate from the frame by 


_ prying it away from the frame (front first) 


with a screwdriver. 

Remove the positive bail spring. 

Force the positive bail down with a screw- 
driver and remove all latches from beneath 
the bail. 

Remove the cycle shaft, pushing the Nega- 


tive 5 and Rotate 2 links out of the way 
with the pusher end of a spring hook. 


Remove the shims from the old shaft and 

put them on the new one. Check to see that 
proper end play (.001’’ — .006’’) is present. 
Reshim if necessary. 3 


The following adjustments should be 
checked after the cycle shaft is replaced: 


1. Idler gears. 

2. eycls shaft end play. 
3. Cycle clutch spring. 

4. Cycle clutch latch bite. 
5. pamper spring (if used). 
6. Filter shaft timing. 


7. Print shaft timing. 


DRIVE BELT REMOVAL 


Position the carrier to the extreme righ 


wt 


Remove the left dust cover. 


Remove the gear guard. 


a-¢ Remove the cycle clutch reek pene and 


spring. 
Remove the lower ja gear. 
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Remove the three bearing plate screws. 


Loosen the bearing plate from the frame by 
prying it away from the frame (front first) 
with a screwdriver. 


Remove the positive bail spring. 
Force the positive bail down with a screw- 


driver and remove all latches from beneath 
the bail. 


Remove the cycle shaft, pushing the Neg- 


ative 5 and Rotate 2 links out of the way 
with the pusher end of a spring hook. 


Remove the drive belt. 


The following adjustments should be 
checked after the drive belt is replaced: 


1. Idler gear. 
2. Cycle clutch spring. 
3. Filter shaft timing. 


4. Print shaft timing. 


5. Drive belt tension. 


ROTATE SELECTION DIFFERENTIAL 
REMOVAL 


Position the carrier to the extreme right. 


Remove the left dust cover, platen, feed 
rolis, and paper deflector. 


Remove the machine from the bottom pan. 


Disconnect the clevises and remove them 


from the selector latch links. 
Remove the latch bail spring. 
Remove the motor. 
Remove the rotate latch springs. 


Pull out the rotate links. 


Disconnect the tilt differential spring. 


Remove the upper guide bracket screws. 
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Remove the balance arm mounting stud. 


Disconnect the minus five bail drive link 
from the right end of the balance arm. 


Rotate the cycle shaft until the cam fol- 
lowers are on the low points of the cams. 


Remove the rotate differential assembly. 
The following adjustments should be 
checked after the rotate selection differen- 
tial assembly is replaced: 

1. Typehead homing. 

2. Rotate latch clearance. 

3. Rotate differential guides. 

4. Selector latch links. 


KEYBOARD INTERPOSER REMOVAL 


Align the carrier over the line lock inter- 
poser. 


Disconnect the operational keylever springs 
and repeat bail spring. : 


Remove keylever unstop. 

Remove the spacebar equalizing rod. 
Remove the bell bail lever. | 

Remove the bell ringer bail. 

Remove the margin rack. 

Slip sound deadening over operational key- 
buttons and pivot the keyboard up and out 


of the way. 


Push the fulcrum rod to the interposer 
being removed with a fulcrum rod tool. 


Remove the spring from the interposer be- 
ing removed. a= | | 


SHIFT CAM REMOVAL 
Turn the typehead counterclockwise and 


remove the relaxed rotate tape from the 
shift arm pulley and put it around the tilt 


©D 
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pulley. Note: On one piece shift arm the 
rotate tape must be disconnected from the 
right side of the carrier. 


Remove the shift interlock spring, the 
shift release arm spring and the shift detent 
spring. 


Remove the c-clip from the operational 
shaft and remove the shift clutch ratchet. 


Disconnect the shift release link. 
Remove the shift support bracket screw. 


Remove the shift support bracket, inter- 
lock and shift release lever as an assembly. 
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Remove the detent arm. 


Remove the shift clutch spring (behind the 
ratchet). Note: Observe the spring position 


for replacement. : b. 


Remove the shift clutch arbor. 


Remove the shift cam. 
CORD REPLACEMENT 


Carrier centered — remove both cords if one 
is frayed or broken. | | | d. 


Turn front drum slot upwards; attach the 
escapement cord to the drum and thread 
out through the side frame. 


Hold the metal anchor with scissor clamps 

or spring hook, and wind the cord onto the 

drum (turning by hand) until the anchoris f. 
drawn to the side frame. 


Hook a new return cord to the carrier, 
thread through and attach to the rear drum. 
Disregard the slack. 


7 g. 
Now: with the clamps cr spring hock, pull 
the escapement cord around the tension 


NOTE 


The following 
troubleshooting. 


Section V 


pulley and hook it to the carrier. This will 


wind up the return cord. 


Recheck mainspring tension; this may have 
decreased while turning the shafts with the 
cords disconnected. 


Check for correct position of the RH cord © 
tension pulley. Also check for correct posi- 
tion of the tension pulley bracket (new- 
style) to prevent accidental and premature 
fraying of cords on the power frame or on 
the pulley flanges. 


ROTATE TAPE REPLACEMENT 


Half cycle the machine with the typehead 
on. 


Manually withdraw the rotate detent and 

use the typehead to wind the rotate spring 
approximately 3-1/2 turns or until the slot 
for the tape is accessible at near 3-1/2 turer 


Allow the rotate detent to re-enter. It will 
hold the position of the head and rotate 
pulley. 


Insert the tape anchor into the pulley and. 
thread the eye end through the rotate arm, 
shift arm, and on to the anchor in the 
right of the carrier. 


Allow the shift arm to drop down and take 


_ up slack in the tape. 


Hold the typehead and manually withdraw 
the detents. Control the type element to 
allow the rotate spring to slowly wind the 
tape as you guide it correctly around each 
of its pulleys. 


Half cycle the machine to a lower case 
“é "l anna ahantl Peat A Ars im ee 


mM anG CnecK Frorate spring tension. Check . 
homing and other adjustments as necessary. 


illustrations in this section are provided for MODEM 
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2 RIG ce 
210K TGS8OPF cS 
: 2uF 
ame = | 
oe aS 
S ee , 
Seek @BOPF’ 
f 4 RAG 
-—~O+FI2V cronies ate a ee ee ee pen en AA At) ~ VEY 
220 
SYMBOL. SYMBOL. 
_ | XTALL 
OSC 
OUTPUT BUFFER GRYSTAL OSCILLATOR | 
INPUT -O+4.7SV 
| R22 
35 
Yew 
GV, ZOOMA 
NOTES: UNLESS OTHERWISE SPECIFIED; 
+ ALL RESISTORS ARE IN OHMS, Yaw, 5%, 
| = RAA 
INPUT >- +4.753V BIOS Bete A NL Av eels eis 2 haat 2 OWT PUT 
| 2 ane f.ék J 
wh R27 f Cate 
| : INPUT >-— VAVA\ eateetiien, sobs 44 2 
| | vew Se hy / MPses3l 
@Y, ZOOMA RBO a 
AZM OA he 
ecK INSI4  [- 
RAB 
A TEV OL NA ck oeuvre: OUTPUT 
2.2K. 7 
R37 a hee Qv7 
Ot “ete eos ene a 
INNPU ate a (To a 
Rea) a> 


JINEFOT BUFFERS 
Discrete Loaic | : SHEET 12 


$$ 


Oe eet ee Sy) 
—— 





Gz-9 


+ 4.75V0 


INPUT 


+4.75V 





INPUT 






OUTPUT 


Ae 
C2N4A1\23 





Z.2UF aT 
2N4123 


SYMBOL 


ATONE 


IME DELAY NON LINEAR 





INPUT as re 
| 





OUT PUT- 


~100 MSEC 


cR™S 
INSIt4 


cRe 
INSiq 


cRI CR4 
INS14 INSI4 






SYMBOL 


: | 


ONE SHOT ~ 12-13 MSEC. 


INPUT as rank 





OUTPUT | ae 


al 2-13 usecke— 


—+475V0 









CRS 
WA TSS 


LOGIC CROWBAR 













OUTRUT 


Discrete Logic : 


NOTES: UNLESS OTHERWISE SPECIFIED; 
|. ALL RESISTORS ARE INOHMS V/aw, + 8%, 


SHEET 13 


c 





INVERTER. 
Na 


DRIVER 





“NAND GATE WITH 
EXPANDER NODE 





- naan 


TIME-DELAY 








BOOLEAN a COMMEN r 
c= A+B FANOUT = & 


preset rma vinre com nner tie et aha eran erent ee 


FANOUT = B 


c= A FANOUT = 1G 


yavetatines rerat ha emer ern tie rraentntttot $7 te ree AO Ha 


ewan een ne etter renee ae pe enn are trie ns ee a ne ee nn eR i ee eet meee ce nn mee 


VY=HA+B 
AX IMSEC/UF 


SVMABOL a THT 


fee arenes 


ate re ance LM one ema: aioe me ow ee 


es ee 


oI A AUC Tt RET AIRPORT tS RRR OOS A tA 





BOOLEAN Sa COMMENT 


SINGLE - SHOT 





cr ches i ene ang teens Ghectienrmmnappinaenns wetter An et tty eine eu etnmphin tinue Sateen nine 


HIGH“ON SOR R FORCES Q 
OR @ “HIGH, RESPECTIVELY. 
NEGATIVE TRANSITION ON 4. 
JOR K SETS Q ORG “HIGH? 
RESPECTIVELY. THE Jk 
INPUTS ARE GATED INTO @ 
AND G@, RESPECTIVELY, 
UPON A NEGATIVE 
TRANSITION OF THE. CLOCK. 


neve | nn Ps 


A“LOW” ON & OR R FORCES 
Q@ OR G “HIGH, RESPECTIVELY. 
THE U¢K INPUTS ARE 
GATED TO Q@ANDG, 
RESPECTIVELY, UPON A. 
moe NEGATIVE TRANSITION 

7 OF THE CLOCK. 





vy «4 ELA P- FLOP 





NOTES: 
1 SEE FOLLOWING FOR LOGIC SYMBOL FORMAT, 


DEVICE FUNCTION ——— 


NEGATIVE TRIGGER ~ ACTIVE “HIGH” ouTPUT iB 


DEVICE ~ 
TIME DELAY o-oo 


poo ACTIVE “LOW” ouT PUT 
(iF APPLICABLE) : 





@ 
POSITIVE TRIGGER ~ f 
: LOCA TIO «=e See 
Loaic Fo ORMAT 
BLOW INPUT ON & OR R 
FORCES @ OR Q HIGH’ 
RESPECTIVELY. DIS GATED 
TO Q UPON A POSITIVE 
TRANSITION OF THE CLOCK, 
SHEET 14 
cl ie ae atte tte Scat Sieh ty Ax “TR seas hae Atalh etian Pane eds peste a fae oa Oe core Rega ee 1 _. 


Lc9 


TYPAMATIC ~ CHARACTER 








TYPA SW CLOSED 





. ' 
TYPA ENABLE , 100MS 


' START tst CYCLE _ START 2nd CYCLE 


i a a Oe 
rs —_— 


CYCLE TRIP 


S.R. EMPTY —< XMT Ist CHAR ———————>- XMT 2nd CHAR————> 
! 
1 - TRIP CY CL 
CY CL MD FS CLOSES FS OPENS FS CLOSES FS OPENS 
SPPD 
OP CLOCK 


BAIL  MD’S 


SR LOAD | 


| 
' | 
| 
| 
| | 
| | 
| 
| I 
| 
| | 
| 
| | 
| | 
| | 





DEGREES | 0 30 60 90 120 150 180 


[Tee —ésémmpwpmmmmsgq, gm ene ee 
TYPA SWITCH f pc a PSS 
| 


NO. 


16 
17 
12 
19 


20 


NO. 
41 
42 
43 


45 
6-28 


STANDARD JUMPERS — 


TITLE 


SR EMPTY 


SW PPD 
POG 

INIT 

PROC EN 
KYBD SET 
EOT EN 
RESET INH 


KYBD LATCH 


CYCLE TRIP > 


CHECK LAMP 


CR SW 


OPTION JUMPERS 


TITLE 


FROM 
B1-9 


A2-1 


A2-13 


C2-6 


B2-4 
B2-4 
B2-4 
A2-9 
A2-9 


B2-2 


M2-14 


W3-7 


ES] 


E3-11 


E3-10 | 


LD-AdS 
M5-13 


U1-5 
K1-10 


N1-12 


FROM — 


T1-2 
B2-10 


~M2-10 


“eae 


tc nny = me ae ni enterica emrlirstirchd tent Tees cnnss evar depobs S's Sateen. ecto se dr’ tgcrrnie ot 


M2-14 


TO 
J1-5 
W1-3 
U1-4 


P2-2 


M2-11 
[2-5 
U4-10 


[/O BD, 
30 
U4-3 


S1-14 

M1-14 
W3-4 
N2-9 


N2-12 


L2-13 


M1-5 
L1-2 


TO 
V1-12 — 
M1-5 


P1-5 


KO 


K1-9 


62-9 


DISCRETE COMPONENT END 





STANDARD JUMPERS FOR TYPAMATIC LOGIC 


CUT REQUIRED FOR JUMPER #21 
°o 18° 7 


JUMPER #21 USED ONLY ON F 
BOARDS $1-13 TO M1-5 


REVISION 


oo ee. oe 


| OPTIONS - 
Error Graphic: Add Jumper No. 41. 
Kybd Lock Switch: Add surtout No. 42. | 
Auto EOA Inhibit: Remove Jumper No. 4, Add Jumper No. 43. 
EOT Inhibit: Remove Jumper No. 17 and add switch, (Ref. F12) 
Check interrut Enable: Add Diode (1N141) between Pads 44 (Cathode toward L1-14) 
Kybd Lock Inhibit: Remove Jumper No. 18. 
intercua Inhibit: Remove Jumper No. 19. 


RCV Mode Interrupt: Remove Jumper No. 20, add Jumper No. 45. 


Check Lamp Disable: Tie right-hand end of Jumper No. 16 to Vcc, (lift from pad). 


6-30 


OPTION JUMPERS 


- 
< 
a 





6-31 


ce-9 




















[—“— or aot eo SPR ie tle ee Sn dee GES alte ki 
TB3 430.0. POWER SUPPLY PC. ROARID. | a 
| fa w | | LEVEL “A” 
ie | 
BAG . 
52-5 | TH?2-9 3AMP TBe-| 
aa mth | Gon | HBV @ 2.5 4 AVERAGE 
ul | | 
| pieces [ee 
~ 
~o | | 
a 8 CRI | 8400 wf. 
es = : \ mene 
; 6 MDAS10-2 ex INGBA AY cRS | 40 VDC 
| IZMIBTS | 
CR 
BLU] _ | TB2-10 TE2-2 | 
< PBs Se hen a ee ee ihe gave | 
FS2-loy a 
C2 2 Fe 4. isvl REG @ 2.5 A | ~24V@C.5A 
F52-6| TB2-G MueBol BAG TBI-4 7 or hore Rota easier ee eee ier tea Sherr Grea | 
3 LOCATED | 
OK] LOGIC 
FC. BOARD 
ALT. LOc. 
ON POWER 


SUPPLY PC. BOARD 


REO 





TRI-S FSi-3 





















Di See as «oe, eee gee Se Pee ee te Sy ded, SE ee gs ale tae | 
ih | 
'(pottom)~ — 
| 9 we-los 4 7 
, 8 | NOTES: . 
N5 VAC | |. ALL RESISTORS 5% TOLERANCE 
| 
TBI-I | < 
cn fy pein bese, +12V¥ @ 20ma 
IBO. IW | 
CB + OR | 
: 250mF-—- IR TyplZM 
aay 1315 | 
ee ae EO ae ee cea ae eee | 
- ~ | . 
41 C10 CRY 
== 250 mf Vin 4 743 | 
2 oe i 
RII | co V IR Typ IZMIBT5 
VL re eee >= - 12 @ 20ma 





| (SOM we TBIi-2a © " FSi-2 


- Qo. 

S) < 
© a QO a 
8 6 < < gh &g 
a > ae > > >E > 
S 8 oF a 05 an Og 
robot Poot | 








i) @ G&G) @ 





mG) G 


gg 2 
> s> Ss 
N WN 
~ & 


+4,75 VDC 


LEVE L "AY 


6-33 


ve9 


RED/WH 













RED 


415V AC 





115V AC 














i a aes rae ee teen tite ie beg coer ree we eet wee tet nee crs 

















a 
POWER Soppey: PC, BOARD | 
Ri 430.0.1/4W LEVEL “B” 
aoe 8 F3 
2N4441 ‘ 
ean 3 ME - | 
SE _ | B21 1 +24V@2.5A AVERAGE 
ae | MIN. LOAD 100 MA. 
M21000-5 
4 TB2-3 
1N4743A +b CR3. 
1N4743A Yo cR4 
T GaN eh me tae fal tenia ects, act he Maniac eed a 2 eta TB 2-2 
TB2-11 | 
ee I ee ee casei ks 
MJ2801 | 1 3 TB1.4 i 













BAG 2N41921 
3AMP Q3 eee 
eee ol : 
C2 R6 Be els duns tral care as AD a Beret iN lal ea cheese it at et Mee ase 
8000p fd 360 TRS “1K 1/4 Vw oa 
15V 1/2w Ai RIG, 75K, 1/4W 






ena ls Fe alte lie sta ifs ir aie Ay whe aca nae a Sail 
: . a HS aac 


ewe te tame nee pound 


C VOL TAGE. REGUL ATOR | 
SCHENTAT IC ee 5000189 601 




















TB2-4 
> R8 


MDA920A-3 


eee PU EU Dee 


| 


R10, 1 IK, 


Seem enema cent ARA Re a tins Nee stitn ree Ieee eo = 


R11, 2. 7K, 1/4W 
C10 

cl , . ~ 250MF 

IN4 743A 25V [ 





| 
| 
25V0 
| 
| 
| 


oe 
05, 2Na9 18 TB é J FS1.2 


250 LL fd 
aay . 


je ha es Sek a | >. -I2V@3IOMA 







4.75 VOLTS 
@2.0 AMPS i 


| 
I 
i 
I 
l 
| 
| 
| 
ge | 
FS1-3 
4.75V RETURN} 
| 
| 
| 
| 
| 
| 
| 
| 


LO O@OOOOOOO®@ 








LEVEL "B” 


+ 


0 


1 


Cc 





R13_ 
R17 
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9e-9 


[- Sth org fas de Pha a ee OY Pry of Saran REY ORGY.” Cry a eo cs eins a ee Sa Ree Vim b Sim Lome gies Fl ee Ss Poe ce fre ~~ 7y 
































| POWER SUPPLY P.C BOARD | 
11 3 
| | LEVEL wer 
|. TB2-9 | | ‘ | : 
Q1 3 | 
2N4441 | BAG 
RED/WH ocr ak oe 
ea 6 \ p= ~» |*24V@2.5A AVERAGE 
XY | MIN. LOAD 100 MA. 
Ri Pats 100 1/4W | 
CR6 } fe iNg14 ee 182-3. | Fg2-3 
4 100 4.1/4W IN 
K 4 QG- | | 
R2 1 MPS 6565 ° | | 
CRI 430. 1.1/2W 
| | 1N4743A 44 CR3 | 
115V AC | ; . 
1N4743A ‘45 CRA | 
| 
| RETURN 





4.75 VOLTS 
@2.0 AMPS ; 















































1/4w 
B000 fd ‘A702. 7/4 : ; 
isv b WW RIG, 78K, Taw 
[ We VOLTAGE REGULATOR 
SCHE MA nic DIAGRAM 5000 189- 901 
RS 
115V AC 750 A1/4W ae 
4.75V RETURN 
MDA9G20A-3 COMPLE N= 
SATEON y 
(. URE nit | 
i init ry 
CHE Nt e 
oEMSE ah: 
SVE BLING ¢ 
a? Abe : 
re ae, dat gett tet st sgh em Deen iin MR ean hi, es et the, ee’ ie i ed _t 


beeen: oo poll 442v@170MA 


"C1 





R10, 249 M1 /2W 


lLg- TT otptd Ts ! 
R10, 2aNN AW | 12V@75MA 
R14, 360.9.1/2W a 
: ft : C10 | 
| in CRI C12 250 [fd | 
| IN4743A ie Apt ap 26V 
resto 











08, Peis | ——S aa IBl2> 


a ne ne rs ee ce oe accor me ~ wy aes ce eee ee ee ee : 


femen iene memein Se cm AOD ee eee 


mes eS Se lle 6 ee ee eS a | ree. 


LEVEL “C” 





OOOO OOOO O® 





6-37 © 


8-9 























-alieaicaineatcatatadaatatetatatadandtaaamamatnataatamtadnaamatalin we 
POWER SUPPLY P. C. BOARD 
| | 
LEVEL “D” 
Qi F3 
2N4441 8AG 
SCR 3 AMP 7 | | 
, Mg et —6’\_ p— VB2'1 | 1 +24V@2.5A AVERAGE 
- | MIN. LOAD 100 MA. 
Ri | iti | ins aw 
1N914 JO 1/4 182-3 
CR6 | 1oON1/4aWw : = eee aide 
{) 06 | 
R2 “~ 7} MPS 6565 
430 .1.1/2W 7 C1 
CRI ae ; 8400MF. 
oe 1N4743A +f) CRB 40 vpc 
: ? 
in 1N4743A “f CRA , 
- yi Sapa ea oases Sa Sila S Sn Se es cca 182-4 } au ese ee 
ae Ss 1 
Fs2-19 | 182-10 oe as a B21 | 
ae IASI aaa aa ALI eee 07 A EE EERIE dh alae 
Fs26 | TB2-6 MJ2801 R13 TB1-4 © ; 
ee @— Af , , 
O01 2WwW FS1-4 i 
; Ra: C13 . ; 4.75 VOLTS, 
2N4921 1500] 31K, 1/4W 0.01 @2.0 AMPS 
| Q3 Af fd 
BLK/WH ! Mfc | | 
- R117 +1.c3 
S$ C2 see - a 250 [fd R18 
© s000L fd 36 fe ja fs 25V » 1K 





= mentee ht Ame pt 





| 

| 4 

: -¢-1- | 7 | | 
me | : | 


“ie VoL LAGE REGUL ATOR 












; | 
SCHEMA eet Diet Stay eee FSI-3 
Re TB1-3. '4.75V 
0 7500.1/4W | RET- 
< URN 
on - gR24 
= : ire 18k Od 
+ CR7 | R7 OK mz4618 TBI-5, | POR 
MDA920A-3 500. CoM es 
: Atiuh s : 
an PET fal : R22 | 
1 i it i 4 : 
RO CU td Hs C6 rere ae 
St bist 1 470 | 
1.8K Ne PE. 
hs wegen 8 : 
Cra a Deen ne Nie es Bee ee glee cael, eaten, lhe ay Sees See Neate ee, eins cae ee act ca. eet ae I 
| <I 1B1-1 ] €s1- 
>— : , © eee ee ES 2ve@170MA 
BLK Q4 {\ cR8 | 
| Te — 2N4921 | 1N4743A C8 
Cc? . | aed 250}. td 
500 fd , ~ enon: ene Otptd oe 
25V R10, 240:11/2W 

















Q5, 2N4A918 Tei 2” 


os ere ee ete eaten 





| | 
Law ( ew | | -12V@75MA 
5 R11, 360.:21/2W | 
pe} _ C10 | 
ca CRI -C12 250 fifd | 
250} fd IN4743A Ot. td aE l 
25V i TONES Lees eteeaer es 
A 


eee ae teettine eNeee e ne ee 


LEVEL “D” 








OO O©OOOCOOC® 


+. 
re 
aa 
© 


Of 
C10 


| R12 
C? 
| oe |: 
a 
a 
| me 
é QO1 
| NN LS” 


CcR8 C3 
C— EJ 


“£ty 





— 6-39/(6-40 blank) — 


HCS-220003 | . Pe Section VII 


SECTION VII 
PARTS LIST 
2—A 5000349 2—- xX 5/16 
2—B 2—56 x 3/8 
2—C 2—56 Hex Nut _ 
2—D 2—64 Hex Nut 3/16 thick 
4—A 5000349 | 4—40 x. 1/8 
4—B 4—40 x 3/16 
4—C 4-40 x 1/4 © 
4—D 4—40 x 1/4 Filister Head 
4—E 4—40 x 5/16 
4—F 4—40 x 5/16 “‘Sems”’ 
4—G 5000349 4—40 x 3/8 
4—| 4—40 x 1/2 
4—J 4—40 x Button Head Socket 
4K 4—40 Hex Nut 
4—L 4—40 Hex “‘Kep” 
4—M 5000349 #4 Flat Washer — 
4—N #4 Nylon Washer 
4-—S 


4—40 Hex Nut, Nylon 


5—40 x 3/16 
5000349 | #5 Flat Washer 


ee 
OW > 


6—32 x 1/8 Splined Set 

6—32 x 3/16 

5000349 6—32 x 1/4 Self Tap 
6—32 x 1/4 

6-32 x 1/4 “Sems” 

: 6—32 x 5/16 

5000349 6—32 x 5/16 ‘‘Sems”’ 

6-32 x 3/8 

6—32 x 3/8 Self Tap 

5000349 6—32 x 3/8 ‘’Sems”’ 

6—32 x 3/8 Flat Head 820 

6—32 x 3/8 Button Head Socket | 

6—32 x 7/16 ‘‘Sems”’ 


| 


| 


| 


| 


| 


| 


— 5000349 6—32 x 1/2 

— 6—32 x 3/4 

— 6—32 x 3/4 Button Head Socket 
— 6-32 x 1” 

— 5000349 6—32 x 1 1/4" 


#6 Flat Washer _ 

#6 Washer Nylon 

| | #6 Hex Nut 5/16 

5000349 #6 Hex Nut 1/4” 

| | #6 Square Nut 
#6 ‘‘Kep” 


| 
<x<xsS <cHAiM*wmwovvzSser Ace Ta TDMVaAD yp 


6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6— 
6 
6 
6 
6 
6 
6 
6 
6 
6 





Section Vo 7 HCS-220003 


ed 


eee ake Sem | =e meee ag ~ 28 RETRO ORCAS latter 


8—A —045 | 5000349 | 8—32 x 1/4 
8—B —046 7 8—32 x 3/8 . 
8—C 47 | 8—32 x 3/8 Button Head 
8—D 048 8-32 x 1/2 | | 
8—E —049 5000349 8—32 x 5/8 
8—F —050 #8 Flat Washer 
8—H —051 3 #8 Ext. Star Washer 
8-—G —052 | 38 Hex Nut 
8—| —053 5000349 | =8 Kep Nut 
1/4-A | —054 1/4—20 x 3/8 
1/4—B- —055 1/4—20 x 3/4 Hex Head | 
11/4—C | —056 5000349 | — 1/4-20x 1" | | 
1/4—D —057 1/4 Washer | 
| 
A-—B —058 Teflon Tape 005 Thick | 
A-C | —059 5000349 Spring 1133659 (BM) | 
A—F | —O060 | lamp Spacer 1/8” thick , 
A—G | —061 040 Shims (First 200 units oniy) | 
A-| —062 5000349 Fish Paper 005 thick , 
A-dJ —063 | _ Fiber spacer for power supply 
—064 5000349 440 x 5/32 Soc. Hd. Cap Screw 
—065 | 4—4Q x 1/2 ‘Sems”’ Screw 
—O66 4—40 x 374 Pan Head 


6/32 x 1/8 Set Screw, Soc, Head 
Cup Joint 


ie) 2 ~ ’ aoe NA S ne ke 
(32 x Soc. Head Can Scravw 


—067 


| 

| 

I 
—O68 — §000349 
—069 =6N Flat Wasner 
—070 | 8—32 x 5/16 Pan Head | 
—071 10-32 x 7/2 Slotted CSK Screw 
—072 | 5000349 10-32 x 1/2 Soc. Head Can Screw 
—073 6—32 x 5/8 Pan Head 
—074 6—32 x 1/8 Set Screw, Soc. Bd. 

Cone Joint 

4—40 x 5/8 Pan Head Screw 


. S esedeeh iatiae heanaieabiteeed a aaste  cntilna ne cateeaiciasentoas cts Caeaeateaminmeemimmanaenonatetimamiedoemmmimmtim et ocem ie cen ek ec tcpemree te rea et e  ehanirte ate ctatee eran aman nae matinee ers a . 


—075 5000349 





Cer een eee ge ne eademdenademmnienameatunttinmineneee 


‘aera enact sy ARE te TL Ae SPECTOR NTCE So He 





NOTE: All screws are SAE Standard, steel, cadmium plated, pan head or binder head unless noted. 
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On Oop WH — 





DATEL 
PART NO. 


5000349 
1000094 
5000349 
5000349 


1000288 ~ 


1000286 
1000227 
5000048 
5000349 
5000349 
1000046 
1000211 
1000211 
1000211 
1000211 
100021 1. 
1000211 


HCS-220003 


BAIL SWITCHES 


NOTE: T2 Shown 


DASH 
NO. 


028 


040 
024 


040 
028 


006 
005 
003 
001 
002 
004 


1234567 


Screw 





DESCRIPTION 


BAIL SWITCHES 


Mag. Board Bracket 


Nylon Washer 
Screw 

Special Spacer 
Modified Clevis 
Magnet Holder 


Reed Switch (Will be prebent on order if specified) 


Nylon Washer 
Screw 

Magnet 

Mod Interposer No 
Mod Interposer No 
Mod Interposer No 
Mod Interposer No 
Mod Interposer No 
Mod Interposer No 


.1(T2) 
.3(T1) 
. 4 (R2A) 
.6(R1) 
. 6 (R2) 
. 7 (R5) 


aw ei es erm Ohh ADO AN ON LN 


Section VII 


QTY. 
PER 
ASSY. 
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Section VII 








HCS-220003 


BAIL MAGNETS 





| : a ! | _ QTY. | 
REF. NO. | NO. | O | | oe 
: : 





On DOO WN — 


ee asieate ranacaaediman sa monte nua ne sania naenandiie ecnidaae eta deadiaanae gana Nenad aaa eeroeammantcaty ee ELE Hae Haein MI CUI ter eae ee OS 
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1000287 


71000088 


1000092 
5000349 
5000349 
1000089 
1000119 
1000076 


5000349 | 


5000014 
1000090 
5000349 
M10008 1 


005 
004 


023 


O11 


058 


Trip Link 

Bail Armature 
Trip Armature 
Screw 

Nut 

Armature Pivot 
Bail Housing 

Coil 

Mounting Screw 
Rubber Grommet | 
Armature Limit 
Tefion Tape _ 
Complete Assembly 


BAIL MAGNETS 


eer Ne Ne AE RE A Ne nt 2 Se oe SN ANRRAG T  Giee A = tN NOE tn oat em. TRE Henan AR elt ARR oe oo ane mere oanena - AetaE Be 


st ee ORS ee ee NS: ae Gy 


3 NR ant pe tr ORR EA = TOMEI Sy EERE ER mS i me 


HCS-220003 Section VII - 


OPERATION MAGNETS 





| ay 7) ae 


7-4B 


* 
tear A ee APP NOAA A a at SETI TORE HBC RE ARS PONT CCIE ANE ERI OA I dP BORAT tA AERO Ae et Se atl ene te meterRORe LM Ath A Bl tA bg Blom inp aoe eR RNAI 
e: 


oOo nr nan WN 


Section VII 


DATEL 
PART NO. 


1000425 
1000427 
5000349 
1000076 
1000419 
1000421 
1000420 
1000420 
1000422 
1000421 
1000423 
5000403 
1000456 
5000349 


1000452 — 





001 
001 
005 
001 
001 
001 
001 
002 
001 
002 
001 
001 
001 
007 
C01 


HCS-220003 


DESCRIPTION 
1234567. 


OPERATION MAGNETS _ 


| Solenoid Housing Assembly 


PR Oe a ea ce a are easement mmeemenenenenanmenmenenee 


Bracket, Solenoid Housing 
Screw, 4—40 x 1/8 Pan Head 
Coil 

Limit, Armature 

Armature, Tab — 

Armature, Space 

Armature Backspace 
Armature, Carrier Return _ 
Armature, |ndex 

Link | | 

Nut, O—80, Self Locking 
Screw, Modified 

Screw 6—32 x 1/4 
Complete Assembly 
(Includes Ref. 17—21)} 


oe en Oe Oso) ee ee ee eo) ee. re ey 





HCS-220003 © | Section VII 


OPERATION MAGNETS 


NOTE 1: 


Old style operation magnet parts are not available due to legal involvement. 
Replace old style with complete assembly M100078. 

























DATEL | DASH DESCRIPTION nn 
REF.NO.| PARTNO. | NO. 1234567 | ASSY. 
OPERATION MAGNETS 
1 5000349 Screw 2 
2 1000225 Arm Limit | ; od 
3 1000206 Housing Assy. 1 
4 5000349 Tefion Tape NA 
5 1000200 Armature Ind. 1. 
6 1000201 Armature CR. 1 
7 1000200 Armature BS 1 
8 1000200 Armature Tab SB 2 
(See Note) 
1000076 Coil | 5 
1000205 Bracket | ; 1 
5000349 Washer | 2 
5000349 Screw _ 2 
Mi100078 1 


Complete Assy. 


Rr He eR RIDE IPT OT Nh AN, NS THAD = 
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Section VII 


HCS-220003 _ 


OPERATIONAL SWITCHES | 





7-6 


DATEL 
PART NO. 


1000100 
5000349 
5000349 


5000014 
1000074 
1000041 


5000030 
1000193 
5000349 
5000015 
5000349 
5000323 
1000417 
5000349 
1000052 
0000303 
1000049 
5000017 
1000176 
D000289 
1000031 
5000017 
0000303 
100051 
5000349 
5000349 
0000303 
1000332 
5000291 
5000349 
5000349 
5000349 
5000349 
5000349 
5000349 
5000297 
5000297 
5000146 
5000146 





039 
041 


002 


012 


016 
001 
011 


001 
001 
011 
010 


210 
003 


024 
045 
002 
001 
221 
030 
039 
042 
011 
014 
016 
002 
003 
001 


002 


HCS-220003 


DESCRIPTION 


1234567 


OPERATIONAL SWITCHES 


Operational sw Bracket 
Washer 
Nut 
Spacer 1/4 inch 
Switch | 
Spacer Foam 
Switch Shaft 
Note - use new style for all replacements 
C-Clip 
CR Switch Bracket 
Screw 
Switch 
Washer 
Block, Strap 
Strobe switch Bracket 
Screw 
Attn, keytop, grey 
Attn. keytop, black 
Keytop Adapter 
Switch insert (part of 500001 7—210) 
Foam Shield 
Rpt. sw Bracket 
Rpt. sw Plate 
Switch | 
CD keytop, black 
CD keytop, Grey 
Screw 
Screw 
Repeat Keytop, black : 
Mounting Bracket Local/Remote Switch 
Switch, Slide Loc/Rmt 
Mounting Screw, Bracket 
Washer 


_ Nut 


Mounting Screw Switch 
Nut 

Washer 

Connector J-8 2 Pin Nyton 
Connector P-8 2 Pin Nylon 
Terminal Wire Pin Type 
Terminal Wire Pin Type 


Section VII 
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Section VIL” | —-HCS- 220003 


SHIFT MAGNET AND SWITCHES | 


SWITCH 





INDICATION SWITCH 





SHIFT TO PRINT INTERLOCK 


7-8 


OOnN Oo FWD — 


DATEL 
PART NO. 


5000349 
5000015 
1000166 
5000349 
1000043 
1000199 
5000349 
5000349 
5000048 
M100083 
5000349 
5000349 
1000101 
1000053 
1000037 
5000030 
1000489 
5000349 
1000487 
5000349 
1000165 
1000488 
37913 
1000609 
186924 
1000453 
1000165 
1000165 
1000032 
1000072 
1000097 
1000103 
5000349 
5000349 
5000349 
5000349 
1000053 
1000165 





HCS-220003 


1234567 


| 
SHIFT MAGNET AND SWITCHES 


Screw 

Switch 

Sh. Sw. Bracket 
Mount Screw 
Magnet 

Magnet Holder 
Washer 

Holder Screw 
Reed Switch 


Complete Switch Assy. 


Mount Screw 


1 Washer 


Indication Vane 
Spring | 
Shift Ind. Shaft 
C-Clip #18 

Mod Print Inhibit 
Spring 

Spring Anchor 
Anchor Screw 
Clevis 

Shift Interlock Link 
IBM Nut 
Interlock Bellcrank 
IBM Screw 
Interlock Bail 
Retainer 

Spring 

Shift Link 
Solenoid Plunger 
Shift Solenoid 
Solenoid Bracket 
Washer 

Mounting Screws 
Solenoid Screws 
Washers 

Spring 

Plate 


DESCRIPTION 


Section VII 


eb at ed et ee AQ et ee et AD AD ot 2) ot et ee ot A) = os AD 
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Section VII HCS-220003 


KEYBOARD LOCK (LEVEL A) > 








| DATEL | DASH DESCRIPTION QTY, 
| | | PER 

| REF,NO.| | 
| 7 PART NO. NO 123 465 67 ASSY. 


KEYBOARD LOCK (Level A) 


1000236 


a 5000349 028 | Screw 2 
2 5000349 020 Washer 2 
3 5000349 019 ocrew 2 
4 | 1000091 KBLK Bracket 1 
5 - 1000097 Solenoid 1 
6 M100132 Plunger 1 
7 1000083 Belicrank 1 
8 5000349 034 Screw 1 
9 5000349 ~ 043 Nut 1 
12 1000099 Lockout Clamp 1 
13 1000075 | Lockout Wire 1 
14 5000030 > 003. =|: ~ CLlip 4 
15 5000030 005 —C-Clip | 9 
16 ~ 1000165 003. | Lockout Link 1 
17 1000165 004°" «| levis 02°: Ais 2 
18 | Shift Unlock Link | a 








‘HCS-2200033 


COVERSLEVELB 


Section VII 


These items not shown 


1 Complete Back Cover 
7 Complete Top Cover 
29 Tape-Foam, Noise Sensitive 
30 Foam, Noise Suppressor 
32 Lamp, Indicator 6V 
33 Lamp Coupler 6V 


PAT. 


' REF. NO. 


| 
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Section Vi! 


as RN 8 i TN ERNE RI BE 8 Fs 


DATEL ~ 


PARTNO. | I 


M100179 


0000104 


5000157 
5000065 


5000340 


5000340 


0000296 


5000349. 


M1i00180 
G000102 
1000016. 

1000015 
1000015 — 


1000015 


4000248 — 
ooo0z9¢ 
1000165 


5000158 


—; 5000349 — 
+ goceces — 
5900349 
5000349 
5000349 


0000098 


11361000 
1000165 
7000165 


1000165 


0000285 


5000349 
5000349 
5000177 
0000244 
0000105 
5000258 


5000258 © 


001 
002 
001 
001 


003 


001 


{| O15 


001 


001 
001 
002 


003. 


007 
03%: 
003 


0B?) ir 
028 
044 
001 

004 
035... 


036 


004 


001 
001. 


008 


O06 © 
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—HCS-220003 


DESCRIPTION 





COVERS LEVEL B 


Complete Back Cover (Contains Ref. 2-6) 
Rear Panel | 
Bail Clip | 


Rivet, blend | 
Screw, 2—56 x 1/4" 


Nut, 2-56” 


*Replace rivet for field replacement 
Bezel, blank 


| Nut, 4—40 hex “‘kep’”’ 


ate a ee rng mene 


: Scale, 10 pitch 


i: Screw, 6-32 x 3/8 socket head 
i Nut No. 6 “‘kep” 


. s § : _ 
. : ou ; . ; 





Case, front, bare 
Bezel Assembly, light 
Lens, Blue 


Bezel, Loc/ Rem. 


-Stud-ball ar 
‘Screw, 6-32 x 1/4 sems- 

3 Hinge, Platen Cover 

Screw, 6—32 x 3/8 socket hd. 


| Cover, platen 
Logo, COPE 1030 Note Vendor Code =18 Specify 1030 


Complete top cover (Contains Ref. 8-30) 


Lens, Green 
Lens, Red — 
Bezel, light 


Trim, 15 inch 


Screw, 6-32 x 3/8 pan head 3 
Nut, No. 6 “kep” Ps : 


Paper Guide - 


Scale, 12 pitch 
Spring Clip, platen cover 


Tape-foam, noise sensitive 
Foam Pad, noise suppressor 
Piaten knob 

Lamp, Indicator 6 V 

Lamp, Coupler 6 V 


omoanaen [AMAL | 
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- COVERSLEVELB 





Section VI ti“ t*é<‘<«~*és*~*S*C‘S 220003 


DATEL | pas ke DESCRIPTION = 
REF.NO.{| PARTNO. | NO. |1234567 





- COVERS LEVELB 


M100166 _ | Rear Shock Mount 
| 5000349 | 046 Mount Screw 

/ §000349 | O50 — Washer 

5000349 053 | “Kep” Nut. . 
5000349. | 060. Clamp Spacer 

9000193 001 | Clamp 

5000349 039 Washer _ 

— 6000349 030 |. “Sems” Screw | 
9 5000158 - 003 =|: Ball Stud | | =. a Ted 
10 | 9000204". 002. Shim LH Back ee 

| 
j 


OnyYoOonRWN = 


11 {| 0000204 003 | Shim RH Back 
472 =~ | «9000204 | 004 — Side Shim 
13 | 0000204 001 
1 -§ 0000204 ~005— 
5000101 001 
—90000g4 G01 
0000091 =—s—s|s«0ot 
—§000349° | O12 — 
| 5000349 O16 
/ 20 +: §000349 . 048 
0000237 | 
0000110 
5000349 — 
~§000349 © 
—§000249 
5000349 


0009243 


Front Shim 
Stud Ball Snim | | , 
Rubber Foot | nat | 
Bottom Panel 4 4 oa wee | | ae 

Side Casting © - te & | 
Side Cast Adj. Screw 

Washer bee aig. 

Foot Screw » 7 
Tilt Back Cabie > 

‘Tilt Back Rod 
Side Casting Screw 
“Sems” Screw 
“Kep’’ Nut | 
1040 Shims (First 200 units only) 

~ Foam Noise Suppressor | 


fb 
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015 
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| Section VII 


HCS-220003 


_ FILTER SHUTTER ASSEMBLY 
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Section VII 


DATEL 





PART NO. | 


1000043 


1 
ae 1000199 — 
3 5000349 
4 5000349 

8 5000048 _— 
6 -M100084 ~ 

>, 5000349 
8 | 5000349 
g §000349 
10 M10008°. 
17 | 1000224 
2: 1000165 
13 | 1000165 
14 | 5000349 
15 5000349 
16 5000349 
17 


M100149 


RAR RRR SNES Se HERA ARIE Rae IRR dor nhdnan yO Renee ee HoH of 7 " Seen teant aden ARB iP : 
> “ ol ort ARO a EME te POE OTE CHS BORE SE OTe ota iatdante aetna te chatted dell aeatent det tantan pendence anetaeiceenammeneine 
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039 


016 


006 
001 


021 
028 


016 
Q12 


- HCS-220003 : 


DESCRIPTION | 
12 34 5 67 


FILTER SHUTTER ASSEMBLY 


} Magnet 


Magnet hoider 
Washer 

Screw 

Reed Switch - 
Comp. Sw. Assm. 
Washer 

Set Screw 


| Screw 


E 
a 
4 
| 


Filter Shutter A 

Mod. F. Shaft Gear 

Cam, Biue 

Set Screw 

Screw 

Washer 

Screw © 

Filter Shutter B Comp. Assm. 





= rena An amarbieancteptetteeee Cepany eee nce a): ee aoa 
ene se aeeawecongrntes ne renee rnin sc ene ft ERA. lt * NRE ane 


se emnasomaienenateadtiessntmbamanetinideneememaenetmaiernaenmmon ocagmman ening eaetanantecatantaeangsahonteesteneamne nen tnaarecaniaateseeetunese mice taammeateieae Aaarainan miata naan ee aneee tan naeenanne ammeter tenetannatete 


1 
1 
1 
1 
7. 
1 
4 
2 
4 
1 
1 
1 
2. 
1 
2 
1 
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| LOGIC BOARDLEVELA | 


|] SPs 
Poa eao 
FOL: 

a 
xa calc cal 
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DATEL | 


ae DESCRIPTION _ 
PART NO. eee ee e, 


Gb4 2.3 4 Bag. 








LOGIC BOARD Level A 


5000332 007 =|" Quad—1 Input Gate SP680A 
5000332. = | 001 ~=—s ||-:~ Dual—4 Input Gate SP616A 
| 5000332. | 006 | Triple—3 Input Gate SP670A _ 
| 5000336 | 002 | Dual Flip-Flop N8828A 
6000332 =| 002. =| JK Binary F-F SP620A ~ 
—§000332 | 004 | Quad—2 Input Gate SP631A_ 
5000332 | 005 | Dual—4 Input Gate SP659A — 
: 5000336 =| 001 | SingieShotN8162A | ve 
CR4 5000007. | Diode 1N914 - o on - | | 
3 
| 


NOORWN= 


24) 


R36 | 5000020! | 623 | Resistor 62K 

R37 5000337 001. Pot 5K 5W 

R38 6000020 102 ‘Resistor 1K | 

C3 5000223 046 — ‘Capacitor .01mfd 

Co 5000223 046 Capacitor .Olmfd | 
046 Capacitor .Olmfd | | | 

“056. Capacitor O68mid | | ! 
056. Capacitor O68mfd » E* oe of 

043 | Capacitor 200mid ta 4 ! 
C44. —s | Capacitor 250mtd — | 4 | 
046 =| Capacitor 300mfd ee | 7 
044 ‘Capacitor OO6Emtd : Paige ee = 
032 — Capacitor 10mfd . 4 ' | .% . , 

O11 Capacitor 100mfd | . “a? | 
a Capacitor 2.2mfd 20V:° | | ! 
Capacitor 2.2mfd 20V 
Capacitor 6.8mtd 6V 

~~ Capacitor O22mfd 
Capacitor O22mftd 
Capacitor O22mfd | 
Capacitor O22mfd 
Capacitor .O22mfd 
Capacitor .022mfd | 
Capacitor .22mfd 

' Capacitor .OO1mfd 
Panduit Block 

Screw | 
Nut 

Transistor 6519 
Transistor 6515 

5000318 - Transistor 6515 

Q4 5000009 Transistor 6534 

Q6 5000009 Transistor 6534 ! 

as | +s000009 | Transistor 6534 ee —_ he | 

a10 | so00002 | | Transistor 6534 aa errr. oe = | 

| 


C19 5000223 
C10 5000223 
|} cie | §000223 — 
‘c11—_-|- s000089 
a 5000089 
5000089 
5000223 
5000089 
- S000088 
5000262 
5000262, 
5000262 
5000224 
5000224 
5000224 
5000224 
5000224 — 
5000224 
5000224 
5000223 
5000323 
5000349 
5000349 
5000262 
§000318 


A ER ane ee A ee EE ENE EO REI AA, ttc eh ne 


th oe Ae hapten enn net OE Atma uae 


cae tne eet tn 


oie 
f°. C14 
C15 
C17: 
C18 
Gee 
C23 
C24 
C25 
C26 
C27 
— C28 
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etree ee aE IO OPI tA COUN CPN e GAON tO CCCI TOL BRN ON RR NONE At ears Cate © 


028 
050 
050 
050 
050 
050 
050 © 
050 
(034 - 
(028 
041 | 
005 
001 
001 


ee ee eee 


2 Shee NAIR ACODER eS ea A cme De in at ne 


ae 
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Qi1 | s000009 {| ~~ | Transistor 6534 

Q5 5000008 + ~C | | Transistor 6531 — 

Q7 5000008 «= |S st—(isé«@XY:=CiT®ransisttor 6531 

Q9 5000008 ~=—s—iédfs'si(‘i‘é~*™Y#CST rcanssistor 6530 

Qi2. | soo0008 | | Transistor 6531 = = 
Qai3__ | so000008 =| S| SCRONZAQD 
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HCS-220008 = = ~~ Section VII 


LOGICBOARDLEVELA——t*™” 





ow’ 
—(R39 |} 
CR1 
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Section VII - HCS-220003 _ 


: DATEL . Bee wae DESCRIPTION 
‘PART NO. {1234567 ae 








LOGIC BOARD Level A (Cont) _ 


7-20 





5000339 


R1 6000020 — 752 - Resistor 7.5K © 
R21 ~ §000020 752 Resistor 7.5K 
R2 5000020 123 Resistor 12K 
R3 5000020 123. | _«~Resistor 12K 
RA 5000020 223. =| ‘Resistor 22K 
R34 5000020 Ss |: «223. Resistor 22K 
‘RS 5000020. j:«103:~— Resistor 10K 
OR? - §000020 103 Resistor 10K 
R17 5000020 103 Resistor 10K 
R28 6000020. =| «103 - Resistor 10K 
RG 5000020 © | Resistor 18K 
—R8 | 5000020 — 751 Resistor 750 - 
R18 ~ §000020 751 |. Resistor 750 “te 
“R29 ~~ ~=| +=5000020_ 751 Resistor 750 — tae | 
RQ | 5000023 — 390 | Resistor 39 1/2W_ —_ pa @ 
R19 5000023 © 390 =| - Resistor 39 1/2W Re 
R30 5000023 390 — Resistor 39 1/2W —- ie Ee? - 
| R10 5000020 = |-_—« 302 | Resistor 3K aoe 4 ae 2 eee 
» RVG, 5000020 =| 302. —=—Ss|_:«éResistor 3K | eae 2 a4 - | 7 
| R31 5000020 302 | Resistor 3K et cane 
| R11 5000020 | 623. | Resistor 62K | | ca | 
| Ri5 5000020 623 | Resistor 62K | | | = 
/ R12. | °§000020 | 222 {| Resistor 2.2K | i: r 
| R16 5000020 «= || «222. Resistor 2.2K _ bit : | 
eR 5000020 — | 221 - Resistor 220 - | 
| R25 5000020 jj 221 Resistor 220 3 | | 
| R20 5000020 — | 182 | Resistor 1.8K. | | 
Se OR22 5000020 «| «4512. ‘| Resistor 5.1K — 
; R23 6000020"... | 512. | Resistor 5.1K | a 3 | 
| R32. «| «=©6000020 Z Rou bane | Resistor 5.1K , a | 
| R33 | 5000020 | 512 © | Resistor 5.1K i eo 
—t R24 5000020 331 — Resistor 330 — or 
| R35 5000020 «=| 331 ~=—Ss|_s«éResistor 330 © | | 
| R26 5000020 202 =| ‘Resistor 2K | | 
| R27 5000020 202. ~=—s|_:«*&Resistor 2K 
“| R39 5000020 | 101 Resistor 100 | 
ne GVs 5000099 046 _ Capacitor 270ptd | e 
i C2 5000099 | Q52— | Capacitor 680pfd a: 
2 563 5000099 ~=s«|,:«O52 Capacitor 680pfd 4 | 
C4. 5000224 058 Capacitor .1mfd_ eee ee, 
| C20 5000224 =| 058 Capacitor .1mfd ~. 
C5 5000096 136 Capacitor 2mid igri 
C6 — §000096 136 Capacitor 2mfd 7 | 
C21 5000224 050 Capacitor .022mfd ! 
CRI 5000007 | Diode 1N914 | | 
CR2 | 5000007 |} Diode 1N9174 7 
CR3 - 5000007 | Diode 1N9174 | Pe 
CR5 | 5000191 | Diode, Zener 1N4735 
Y1 | Crystal 17.227Khz 


1 
2 
3 
4 
5 
6 
7 
8 





DATEL 
PART NO. 


5000323 
5000349 
5000349 
5000194 
5000349 
5000349 
5000349 
5000322 


: 


001 
034 
041 
001 
001 


062. 


003 


001 - 


HCS-220003 





Panduit Block 
Screw 

Nut 

Mica Washer 
Screw 

Fish Paper 
Nut 

Panduit Strap 


DESCRIPTION 


LOGIC BOARD Level A (Cont) 


# Section VII 
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Section VI | | 
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— Heg-220003 


LOGIC BOARD LEVEL B (TYPAMATIC) 


8) 


C23 


C17 


C15 


(S85) | 
— 
SZuO vED 


ap e> <fom cay (see 
ssu() ogo | CeO 


Cc 165 


aS ae 


pled T= 
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ie 
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DATEL 
PART NO. 


5000332 
5000332 
5000332 
5000336 
5000332 
5000332 
5000332 
5000336 
{5000224 
5000224 
5000224 
5000224 
5000224 
5000224 
5000224 


5000223 — 


5000223 
5000223 
5000223 
5000223 
_ 5000223 
5000089 
5000089 
5000089 
§000223 
5000089 
5000088 
5000088 
5000088 
5000262 
5000262 
5000099 
5000099 
5000020 
5000311 
5000311 
5000311 
5000311 
5000311 
5000311 
5000311 
5000007 
5000007 
5000327 
5000323 


5000349 


~ 5000349 
5000196 


5000196 — 





Panduit Block - 


HCS-220003 





1234567 


Section VII 


POTY be 


DESCRIPTION | 
| | per 





LOGIC BOARD Level B (Typamatic) 


SP680A Quad—1 Input Gate 
SP616A Dual—4 Input Gate 
SP670A Triple—3 Input Gate 


N8828A Dual Flip-Flop 
SP620A JK Binary F—F 


SP631A Quad—2 Input Gate 
SP659A Dual—4 Input Gate 


N8162A Single Shot 
Capacitor O022mfd 
Capacitor O022mfd 


| Capacitor O22mfd 


Capacitor .022mfd 
Capacitor .022mfd 
Capacitor O22mftd 
Capacitor .022mfd 
Capacitor 001mfd 
Capacitor .0imfd 

Capacitor .01mfd 


| Capacitor .01mfd 


Capacitor .068mfd 
Capacitor .068mfd 


| Capacitor 200mfd 


Capacitor 250mid 
Capacitor 300mfd 
Capacitor .O68mfd 


| Capacitor 6Omfd 


Capacitor 100mfd 
Capacitor 100mfd 
Capacitor 47mfd 
Capacitor 2.2mfd 20V 
Capacitor 6.8mfd 6V 
Capacitor .0O1mfd 
Capacitor .001imfd 
Resistor 1K 


- Diode 1N141 
Diode 1N141 


Diode 1N141 
Diode 1N141 
Diode 1N141 _ 
Diode 1N141 | 


| Diode 1N141 
| Diode 1N914 — 


Diode INS14 
Resistor, VAR .5K1W 
Screw its 

IC 836: 8s ee 


(7:23 


Section VII | oe ea i. oo gs : , _ HCS-220003 


LOGIC BOARD LEVEL B (TYPAMATIC) 









INITIATE O.S. 


en) 
Ps 


Cee 






TYPO 100MS 
TONL. 


eo 
-< . Veo oe 
ie 
> 
& 
Q 
o 






[_] PRoc aa 


_ all 


i 


R50 
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HCS-220008 Section VII 


DATEL 


DESCRIPTION = 
PART NO. 1234567 Saran? 





LOGIC BOARD Level B (Typamatic) (Cont) 


5000196 IC 852 
5000196 IC 9601 
5000224 Capacitor .1mfd 
5000262 Capacitor 2.2mfd 20V 
5000099 Capacitor 680pfd 
5000099 Capacitor 680pfd 
5000099 Capacitor 270pfd 

_ 5000096 | Capacitor 2mfd 25V 

. 5000096 Capacitor 2mfd 25V 

“5000088 Capacitor .Imfd 35V 

5000334 Capacitor .Imfd 35V 
5000262 Capacitor 6.8mfd 6V 
5000223 Capacitor .O68mfd 
5000099 Capacitor .01mfd 
5000099 Capacitor .01mfd 
5000088 Capacitor 220mfd 
5000318 Transistor 6519 
5000005 | SCR 2N4441 | 
5000318 Transistor 6515 
5000318 : Transistor 6515 
5000002 Transistor 2N4125 
5000001 Transistor 2N4123 
5000001 -| Transistor 2N4123 
5000001 on 3 Transistor 2N4123 
5000001 Transistor 2N4123 
5000008 Transistor 6531 
5000008 Transistor 6531 
5000008 | Transistor 6531 
5000008 | Transistor 6531 
5000009 | | Transistor 6534 
5000009 Transistor 6534 
5000009 | Transistor 6534 
5000009 | Transistor 6534 
5000009 Transistor 6534 
5000020 | Resistor 1K 
5000020 Resistor 1K 
5000020. | Resistor 3.9K — 
5000020 Resistor 10022 
5000020 Resistor 10002 
5000020 Resistor 12K 
5000020 | | Resistor 12K 
5000020 Resistor 7.5K 
5000020 Resistor 7.5K 
5000020 3 Resistor 10K — 
5000020 Resistor 10K 

~ 6000020 | | ‘| Resistor 10K . 
5000020 Resistor 10K 
5000020—s | Resistor 10K 
5000020. | Resistor 10K 
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Section VII ; 


— DATEL 


a 234 5 6 7 


- HCS-220003 


DESCRIPTION 





R7_ 
R30 
R41 
| R8 
RO. 
R12, 
R24 
R34 | 
R38 
R13 
R20 
R14 
R28 
R16. 
R25 
R18 
R19 
R21 
R22 
~ R320 
R44 
R27 
a ROT 
; R49 
| R2Q - 
— R40 
R50 
| R31 
R38 
R35 
R36 
R39 
R42 
| R45 
R46 
R53 
R54 
CRI 
CR2 © 
CR3 
CR4 
CRS 
— CRS 
CR15 
CR16 
CR5 
CR6 
CR7 
CR10 


Sc teie  NR  atn  f el tt er ie tote th et A PEAR Si A tthe OMAR 2 “ne 


OCS I RR eA te ae Ae ER IAN ARAN NS ek me cme nee: He, 


ep aEOERRIERSE  GIA H EO DOLE rt 8 ARERR AOE PLE : 
: : - 0 ITS IAEA ALES TE TOURED Vette: Reh ERR eth et TCE CRE AA Of A A ee SN EN ESR ARRON gc SRR Na te Shree Spepittens sent Serna tment. senate decent tanontt est 
- 7 ey 
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PART NO. 


~§000020 
5000020 
5000020 
5000020 © 
5000020 — 
5000020 


5000020 


5000020 
5000020 
5000020. 


5000020 


5000020 — 


5000020 
5000026 


5000020 © 


5000020 


— §000020 
— 5000020 


5000020 
5000020 
5000020 
5000020 


~ §000020 


5000020 


§000023 


5000023 


5000023 


5000020 
5000020 


5000020 


5000020 
§000020 


5000020 | 


5000020 


5000020 


5000327 


6000327 


5000007 
5000007 
5000007 


5000007 


5000007 
~ §000007 
- §000191 

5000311 


5000311 


| 5000311 


623 


623 


| 623 


tees eh senate teaches thee ahapuecamliiainamnedaete teieeerra en epemeanten ee aeaticate imeed memerraaemieaneeee a eee Tn a nT nen na ET TEEN TnD 
eat Pe A Png ACEP IG CEREALS CUE z sa auledeetieaemeatanatennaceenatiieinameaeaematinenttm eriemndintcenamnn attenmtaennedmanortemeneet 


203 


203 
222 
eae 
222 © 


222 
622 


622 


223 
223 
221] 
221 
202 
202 


727 
721 


721. 
302 


302 
302 
390 
390 


390 


331 


331 


512 
512 
512 
512 
512 
182 
008 
011 


{ 108 — 

| 001 
001. 

} 001 


183 


LOGIC BOARD Level f B (Typamati) (Cont) 


Resistor 62K 
Resistor 62K 


| Resistor 62K 


Resistor 20K 
Resistor 20K 
Resistor 2.2K 
Resistor 2.2K 


Resistor 2.2K 


Resistor 2.2K 
Resistor 6.2K 
Resistor 5.2K 


Resistor 22K 


Resistor 22K 
Resistor 220 © 
Resistor 220 
Resistor 2K _ 
Resistor 2 
Resistor 18K 
Resistor 750 — 
Resistor 750 
Resistor 750 ~ 
Resistor 3K 
Resistor 3K 
Resistor 3K 
Resistor 3992 1/2W 
Resistor 399) 1/2W 


— Resistor 3902 1/2W 


Resistor 33022 
Resistor 3302 
Resistor 5.1K 
Resistor 5.1K 
Resistor 5.1K 


| Resistor 5.1K 


Resistor 5.1K ~~ « 
Resistor 1.8K 


| Resistor Var 2K 1W 
~ Resistor Var 20K 1W 
- Diode 1N914 


Diode 1N914 
Diode 1N914 
Diode 1N914 _ 
Diode 1N914 | 
Diode 1N914 | 


7 rae 
| Diode 1N914. 
- Diode 1N4735A | 


| Diode 1N141 


| Diode 1N141 
| Diode 1N141 





DATEL 
PART NO. 


500031 1 
5000311 
500031 1 
5000311 
5000339 


001 
001 
001 
001 
001 


HcS-220003 = = - Section VII 








DESCRIPTION — 


1234567 





LOGIC BOARD Level B (Typamatic) (Cont) 


— Diode 1N141 


Diode 1N141 
Diode 1N141 
Diode 1N141 
Crystal 17227Khz 


7-27" 


8c-L 







Datel 
100174 


2 P Pa R2A 





PRINTER 
- INTERFACE 





2N3569 


\ 


OUTPUT 


SWITCH TERMINATION ; - tere MAG DRIVER — 


J Nsovenoiw 


GHVOd SOVAHSLNIMSLINIHd 


HA uoRaas 


—€000ZZ7-SOH 


ONO ORWN — 


DATEL 
PART NO. 


5000007 
5000020 
5000338 
5000235 
5000088 
5000020 
5000020 
5000008 


+ 5000020 


5000020 
5000183 
5000262 
M100075 





HCS-220003 ERS ae Section VII 


DESCRIPTION 


1234567 





PRINTER INTERFACE BOARD 


Diode 1N914 

Resistor 4.3K 
Transistor —2N3569 
Diode A14F 
Capacitor 6.8mfd 35V 
Resistor 1.6K 

Resistor 100Ohms 
Transistor 2N4125 
Resistor 2.0K 

Resistor 1.6K 

Diode Zener . 
Capacitor 4.7mfd 10V 
Interface Board Assembly Complete 
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Section VII 


ne an OO beet apne eee #: 


REF. 


Sipe Saale canes ress aaa pe ta ee lee le 


netnaeekininmediainca deactamatmieaaeiisencuatmammnaamr aateaae onaienmnoredeiamnaeenamammemememaaet 


| R2 
4 RS 
i RS 
| R4 
» RS 
' RB 
2 R10 
| RI 
i C2 
C3 
Cr 
C8 
cg 
C10 
C5 
C6 
CR2 
CR3 
—CR4 
i CR8& 
| CRO 
CR7 
CR1 
CR5 
Q1 
Q2 
Q3 
C1 
F1 
| F2 - 
7-30 


- HCS-220003 


POWER SUPPLY LEVEL A 


: a 


it 
iat 
Date 
2H 
iy. 
wa 
oa 


+12 VDC 
12 VDC 
Ov. 


*4.75 wWoC 











( 
| DATEL ‘DASH 
NO.| PART NO. NO. 
5000020 | 431 
| §000020 | 431 
5000020} 431 
5000020 | 620 
| 5000020 | 301 
5000020 102 
| 5000187 | 017 
5000020 | 751 
5000020. | 151 
5000020 eee 
- §000184 | 074 
5000096 {| 152 
5000096 152 
5000096 152 
5000096 152 
5000096 152 
5000096 O60 — 
5000089 052 
—-§000183 005. 
~ §000191 016 — 
~ §000191 | 016 
5000191 | 016 
5000191 016, 
5000188 010 
5000426 005 
5000426 =| 005 
5000005 ~=—s—iéd/]:«OO7 
5000133 ij} «001 
| sooo00g8 | 001 
| 6000349 = |:«102~| 
5000142 = |_:«010 


| 5000142 |: 010 





2 wwe +24 VOC 


om + O14) 


— 32 VAC 


DESCRIPTION 


1234567. 


POWER SUPPLY BOARD Level A 


Resistor, 43082, 1/4W =5% 
Resistor,.43002, 1/4W =5% 

Resistor, 43002, 1/4W +5% 

Resistor, 622, 1/4W =5%0 

Resistor, 30022, 1/4W =5% . 

Resistor, 1K, 1/4W +5% 
Potentiometer, SCO ohm, 1/2W (Bourns 3257 —P7—s00! 
Resistor, 7502, 1/4W +5% : 
Resistor, 1500, 1W +5% 

Resistor, 15002, 1W +5% 

Capacitor, 8000mfd, 15V 

Capacitor, 250mfd, 25V 

Capacitor, 250mfd, 25V. 

Capacitor, 250mid, 25V 


Capacitor, 250mfd, 25V 


Capacitor, 250mfd, 25V 
Capacitor, 5mfd,12V _ 
Capacitor, 680pf, 500V | 
Zener Diode, MZ—1000—5 
Zener Diode, 1N4743A 


Zener Diode, 1N4743A 


Zener Diode, 1N4743A 
Zener Diode, 1N4743A 


| Rectifier, MDA—920A—3 


Rectifier, MDA—970—2 


| Rectifier, MDA—970—2 


SCR, 2N4441 
‘Transistor, MJ2801 © 


"Transistor, MPS6531__ ce 


‘Integrated Circuit, WC109T 


i Fuse, 3 amp, 8AG — 


| Fuse,3amp,BAG | | 


w= .24 VDC (-Ci y 


PER 
| ASSY. 
) 3 
; we 
aaa: 
oe 
a 
_ 
; 


aang eae sane ntfiniaiaanatte nancy cenen'S - amrecinyln Abita A. -canimeersee Abe: ap ong Sage ne inp a tana peg ts ecg 8 


QTY. 


eet en 8 RR pS RN oe ee Rie i mun see 
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nates. 
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HCS-2200023 =  __ Section VII 


POWER SUPPLY BOARD LEVEL B | 


CJ 








+ 
2 
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Section VII 


REF. NO. 


R11 
R13 
R16 
ATT 
R18 
C2 
C3 


CS 


i C7? 


on 
aed 


C9 
, C10 


CR1 


| 

| CR2 

| CR3- 

| cR4 
CRS 
CR6 
CR7 

/ CRB 
CRO 
-CRI10 
CR11 
CR12 
—CR13 
Q2 


CR14_ 


Qi 


Ot: 
Ned 


O4 
TB1 


TB2 
TB3 
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DATEL 
PART NO. 


-- HCS-220003 


DESCRIPTION 





1000078 


M100128 


5000189 
5000020 
5000020 


5000020 
5000020 


5000023 


5000187, 


5000020 - 
—§000020 


5000020 
5000020 
5000074 


5000020 
000020 
5000020 — 


5000184 
5000096 


-§000099 


5000096 


5000096 


5000096 
5000096 
5000192 
5000183 
5000191 
5000191 
5000192 
5000192 
5000188 
5000191 
5000191 
5000192 
5000192 
5000192 


5000192 


5000192 


5000133 
5000004 


5000004 


5000003 _- 
5000193 
5000193 
5000193 


5000194 
~ 5000349 





001 — 
431 


620 


‘| 301 
be 402° 


361 
017 


| 751 
182 
132 


272 


| QO1. 


753 


392. 


102 


| O74 
| 152 
O16 
152. 


152 


152. 


152 


003 


005 
O16 
016 


009 ~ 


009 


010 


016 
016 
009 


009 


009 


| 009 

| 009 
007 
001 


001 


001 — 


004 
010 


002 


es 34567 


POWER SUPPLY BOARD (Level 8) 


| Bracket, Mounting 
| Complete PS Board 


ICMA 723 C 
Resistor 430—1 [4 
Resistor 62—1/4 


Resistor 300—1/4 
Resistor 1K—1/4 | 


Resistor 360—1/2 | 
Pot 500 

Resistor 750—1/4 
Resistor 1.8K—1/4 
Resistor 1.3K—1/4 
Resistor 2.7K—1/4 
Resistor .Johm2W 
Resistor 75K—1/4 
Resistor 3.9K—1/4 _ 
Resistor 1K—1/4 


| Cap. 8000mfd 


se eta to ASAP RECOIL IC TN EIGEN E el PB Tit TNE ete ALIAS DCA IENEL ODORS TCL ETO LORLIT LI 0 OPCS EA NEL CARLIN 2 IRE, “SEEN PCC NSEC RNA tt ANE ETA 


| Jeena: 


Cap. 250mfd 

Cap. 470pfd 

Cap. 250mfd 

Cap. 250mifd 

Cap. 250mfd — 

Cap. 250mftd 

Rect 1N4998 

Diode Zener 1000—5. 


Diode Zener 1N4743A 
Diode Zener 1N4743A 


Rect 1N4998 

Rect 1N4998° 

Bridge MDA 920A-—3 
Diode 1N4743A | 


Diode 1N4743A 


Rect 1N4998 
Rect 1N4998 


Rect 1N4998 


Rect 1IN4998 — 
Rect 1N4998 


Rect 2N4441 wii mica washer re 
Transistor MJ2801 


Transistor 2N4921 
Transistor 2N4921 


Transistor 2N4918 


Terminal 
Terminal . 


/ Mounting Hardware 7 


___|.. Mica Washer (Q2)_____ hace eet ee era 
| | Fiber Washer _ hes 


HCS-220003 2 —™ Section VII 


DATEL Bg 
PART NO. 1234567 


DESCRIPTION 





POWER SUPPLY BOARD (Level B) (Cont) 


5000349 Screw 1/2 
5000349 | Nut 
5000011 7 Nylon Screw 
5000084 Nylon Nut 
5000190 Fuse Clip 
5000349 screw 
5000349 Nut 
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Section VIE -- HS-220003 


POWER SUPPLY LEVEL C (COUPLER) 





7.24 


IC—1 
Q1 


Q3 
04 
Q5 
Q6 
CR1 
CR5 
CR6 
CR10 
CR11 
CR12 
CR13 
CR14 
CR5 
CR3 
CR4 
CR8 
CR9 
CR? 
C2 
C3 
C8 
C9 
C10 
~—6CC6 
C7 
C11 
C12 
C13 


R11 


DATEL 
PART NO. 


5000189 
5000005 
5000133 


5000004 © 


5000004 
5000003 
5000246 
5000192 


. 5000192 
-§000192 


5000192 
5000192 
5000192 
5000192 
5000192 
5000007 
5000191 
5000191 
5000191 
5000191 
5000188 
5000184 
5000096 
5000096 
5000096 
5000096 
5000099 
5000096 
5000099 
5000099 
5000099 
5000020 
5000020 
5000023 
5000020 
5000020 
5000023 
5000023 
5000187 
5000020 
5000020 


5000023 


5000074 
5000020 
5000020 
5000020 
500001 1 
5000349 


5000194 





001 
001 
001 
001 
001 
001 


009 
009 
009 
009 
009 
009 
009 
009 


016 
016 
016 
016 
010 


074 


152 
152 
152 
152 
015 
155 
002 
002 
002 
101 
101 
431 
151 
471 
361 
361 
017 
751 
182 
241 
001 
783 
332 
102 


308 


018 
001 


HCS-220003 Section VII 


DESCRIPTION 


1234567 





POWER SUPPLY Level C (Coupler) 


IC MA723C 

Rectifier 2N4441 
Transistor MJ2801 
Transistor 2N4921 
Transistor 2N4921 
Transistor 2N4918 
Transistor 6565 
Rectifier IN4998 
Rectifier IN4998 
Rectifier IN4998 
Rectifier IN4998 
Rectifier IN4998 
Rectifier IN4998 
Rectifier IN4998 
Rectifier IN4998 
Diode IN914 

Zener Diode IN4743A 
Zener Diode IN4743A 


Zener Diode IN4743A. 


Zener Diode IN4743A 

Bridge 920A 

Capacitor 800mfd 

Capacitor 250mfd 

Capacitor 250mfd 

Capacitor 250mfd | | 
Capacitor 250mfd | | | 
Capacitor 470pfd | | | 
Capacitor 500mfd | | | | 
Capacitor .0Imfd 

Capacitor .01mfd 

Capacitor .imfd 

Resistor 100 

Resistor 100 

Resistor 430 1/2W 

Resistor 150 

Resistor 470 

Resistor 360 

Resistor 360 

Resistor Var 500 — 

Resistor 750 

Resistor 1.8K 

Resistor 240 

Resistor .1 2W 

Resistor 75K 

Resistor 3.3K 

Resistor 1K 

Nylon Screw — 

Nylon Nut | a 

Mica Washer 
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Section VII 


REF. NO. 


UO Not SNR Smt eg ARM CEE ON HOORAY ARETE: OLN MRNA RE Ahn ACERT tet PRI NID ete se shan Se: 


4 
5 
6 
oa 
pl '8 
_ 9 
10 
R20 
R21 
R22 
R23 
R24 
C14 
Po Og 
| Qs 
| CR15 
, ea 


Scare ce OLIN ALLEL ACNE PURE AIEEE OCIA IEC AAC EL ANE ALLEL ALS ARENT AIA AUDEN. BPN I. Me tet 
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. 
ep barnett erate RCE ast tre eRe ata tp LIE ea ETOY a ADEE AA BINT hh ne Ale ESL a, en A RON et ene NE TNA Oe A tbnt tiem meen tf Mrtcmateghie etm te opm ten enna parte ice Mtn ee nant t AlM eM taet i Ag  aNl nte t titr AS OO ANR OE T TEREEOREOANGe ENOE: 


DATEL 


PART NO. | 


5000349 
5000349 


5000349 © 


5000190 
5000349 


5000349 


1000078 


\ 
¥ 


5000020 


5000020 


5000020 — 


5000020 


5000020 


5000088 


§000001 
5000001. 


5000321 


5000193 — 


areca ETT GA CP Act EE A icra m E OLLI SP ttt NCE LONI IRN NECA EMRE REO Met e RAI O e tebe bmi OT NaMDBRD © eon Rien RHA tet Ae anf onthe REAR Ren Se Mf Heder reagent EMBE inet i iit AOE tin * nian GOORIN Se RTE TOC Y LC OPE AAI CONNIE tee TES 8 = 


034 
042 
063 


007 
O15 


103 
473 
473 


OoOocdod 
2 Se 


182 


ni 


SR ett) Nenad nat ate ence ental RAT NRT orem rman state seme MA natin 


-HCS-220003 


DESCRIPTION | 


1234567 
POWER SUPPLY Level C (Coupler) (Cont) 
Screw 


Fiber Spacer 


| Fuse Clip 


Screw 
Kep Nut 
Mounting Bkt _ 


LEVEL D 


Resistor 10K 1/4W 
Resistor 47K 1/4W 
Resistor 47K 1/4W 
Resistor 3K 7/4W 
Resistor 1.8« 1/4W 
Capacitor 100mfd 6 VDC 
Transistor, 2N4123 © 
Transistor, 2N4123 
Diode Zener, MZ4618 
Terminai Strip, 5 


NOTE: Level C & D use the same components except that 
level D has POR added. ~ 
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HCS-220003 Section VIE 


POWER SUPPLY LEVEL D (POR) 





OOOO OOOOO® 


IG 


EL 
blo | | Ozu 
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[zu 
deze 
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OO OOO 
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Section VI t—i(“‘;ésSCSCSCS-220003 


_ DESCRIPTION 





DATEL | 8 
REF.NO.| PARTNO. | . {1234567 






{/O INTERLOCK BOARD | 


5000332 «| «001: ~—«|- Quad 2 input Gate 





RO ate cee atte ene ee tee ce ee et RN tp nm rene nly HEE Ane pte REO 


a 
2 5000332 | 001 ~~! Dual 4 input Gate 
3. 5000332 006 | Triple 3 input Gate 
, 4 5000196 | 010 j J.K. Flip-Flop 
ee 5000196  —s- |: 002 J.K. Quad Dual Gate 
; 6 5000089 «=s—s«|:«026~=—s|.-: Capacitor, 2mfd 
i 7 5000089 — 6034 Capacitor, 20mfd 
: 8 5000089 _- 029 =|: Capacitor, 5mfd 
9 5000099 029 — Capacitor, .047mfd 
| 10 5000021 201 Resistor 200 
11 5000007 — 001 Diode 1N914 | | | : 
| | 12 5000035 Speed Clip | | 
13 1000399 | Cover | 
! 14 | 5000057 | Spacer 
| 15 | 5000349 038 | Screw | : 
| 16 | ™100147 _ | Harness Assy. } | 
| 17 | M100146 | Complete board with cover | ! 
| | | 
! fs 4 


se nme ee ee me oe, 


Se eedeaerhiieahtiedmimeareemetieteeamaeeentiomateateanaiiientitinem caltner eter een 


6 AO EE NERO LOSES OED AiO ELT At tt PORE ph Oe COOLIO OCALA EE CCC LELLAE SCIACCA HEI the he a nda % 
» ees. meena OS LA te AAEM RP tp eta mr ip At thn igs nee tr AN LR eee AO ACEC ttl te aon i Mm Sie mis Nbr otic tte 
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(12) SPEED CLIP 
(13) COVER 
SPACER 
(15) SCREW 
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Section VIE ae aoe HCS-220003 : 


DESCRIPTION 





DATEL gee Bae - 
REF. NO. PARTNO. | NO. | 12 3 4 567 





~ REAR SUB-CHASSIS ASSEMBLY 


0000109 += |_—«001 Bottom Pan 





as 1 
2 1000023 001 Card Bracket 2 
3 5000349 ~ 039 6 Flat Washer 47 
i 6000349 =| (044 6 Kep Nut _ 13 | 
| 5 5000205 | Card guide | 2 
| 6 5000012 001 | Resistor 1 ohm 8W (R12). 1 
| 7 5000322 001 Cable hold-down | 4 
8 5000349 =| 053 8 Kep Nut 10 
| 9: 5000349, | O50 | 8 Flat Washer 10 
10 5000349 * 026 | Screw 2 
| 1 5000198 001 Fan Grille 4 
| 2 | 9000191 002 Fan Bracket | 1 
| 13 j M100031 _ S ; Transformer Assy. | 1 
ap eae ! 5000075 | a | Fuseholder Assy. | 3 
| 15 | 5000066 008 — Shrink Tube 5/8” po 
| 16 | 17-305—-1 | | Data Connector 1 
a aa | 5000349 | Hex Spacer | 2 
2 18 | 5000175 | 001 | Access Receptacie 1 
/ 19 | s00349 =| «031 =| Button Cap Screw . & 
; 20 | | §000237 “004 | Power Receptacle , 4 
| 21 | §000225 | 368) ~=——_sLR Switch Assy. ia 
ae: | M100128 | Power Supply Assy. oe ad 
: 23 «= |-s«- 5000038 002 | Capacitor Bracket. | | 1 | 
1 24 | 5000086 085 | Capacitor 8400mfd 40V (C1) | 1 : 
25. | mioogz2. | | Logic Card Assy. Pot | 
' 26 | 5000349 | 034 | Screw Pe 
ee | 5000349 | 047 | Nut ; 7 | 
| 28 | §000197_ : 001 | Fan oe 
a. 5000349 _ 007 Screw 12 
30 M100163 | PS Harness Complete with power receptacles 7 1 
31 M100181 Complete Sub-Chassis Assembly 1 
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HCS-220003—t*” eee aes Section VII 


REAR SUB-CHASSIS ASSEMBLY __ 


Sub-Chassis Assembly 
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REF. NO. 


DATEL — 
PART NO. | 


5000349 


1000368 
5000349 
5000258 
1000109 
5000349 
5000035 


M100164 
5000349 
5000349 
5000349 


— 6000349 


5000349 
M100164 
5000349 
5000349 


_ HCS-220003 


- BRACKETS 


_ DESCRIPTION 


DASH 7 
NO. | 12345 67 
BRACKETS 
028 Screw 
Connector Bracket 
062 | Fish Paper 
008 Lamp 6V 
a Lamp Bracket 
030 Screw 
001 Lamp Clip 
002 Shock Mount LH 
051 Hold Down Nut 
030 Screw Sems 
039 Washers 
046 Screw Sems 
050 Washers 
007 {| Shock Mount RH 
025 Screw Sems 
045 Screw Sems 





QTY. 
PER 
ASSY. 
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HCS-220003 


TYPAMATIC SWITCHES | 


| Section VII 


DATEL DASH DESCRIPTION. 


REF. NO. PART NO. NO. (123456 7 


TYPAMATIC SWITCHES | 


— we | 


“- OOOnN OO AA WH — 


1176591 
1134972 
1000165 
1000562 
5000349 
1000563 
5000349 
5000015 


5000349 
5000349 
1000540 


Special Keylever (First row only) 
Rep Keylever Spring 

Override Spring 7 

Repeat Bail 

Bail Bracket Screw Sems 

Bail Bracket 

Switch Screw _ 

Switch 

Switch Bracket Screw 

Nut “Kep’”’ 


Typamatic Switch Bracket 
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HCS-220003 Section VII 


DESCRIPTION __ 





On OR WN — 


- 


DATEL 7 
PART NO. 1234567 
ACOUSTIC COUPLER PARTS LISTING 

0000075 001 Coupler Assembly (Complete) 1 

0000242 001 Case Top, Coupler 1 

0000240 001 Base Assembly, Coupler 1 

0000288 001 Logo, Datel Model 90 1 

0000238 001 Cup, Earphone 1 

0000238 002 Cup, Microphone 1 

5000289 001 Earphone Element 1 

- 5000180 001 Microphone 1 

* 5000151 002 Bumper, Rubber 4 

4—40 x 1/4”’ Black Button Head Screw 7 

5000093 001 Bushing, Strain Relief 1 

5000203 001 Cable, Coupler, (Belden 8491) 1 

— §000343 003 Boot, Cable 1 
5000209 003 Connector, (Plug) 25 Pin Tes 

5000217 002 Connector Hood 1 

5000208 001 Contact, Male (Amphenol) 9 

5000066 002 Shrink Tubing e 
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Section VII 


REF. NO. 


Oowoonrnoauonns!l whro— 1. 
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NO AQ 
RO BO 


DATEL 


- HCS-220003 


DESCRIPTION 





PART NO. 


0000181 
0000149 
5000349 
5000289 
5000208 


| 0000238 


Eman E IRE RRR I pede rhs te entare A REO t eBc  etO RI EA eOt Eh DN ter EN At tnt F 
. : PR Mica nen m PrtaTR bhaind Ne DS Ner Be ne aca penletettee tT! | THAN AOR AN SHCTATTE AN AEA: SRO kt Ne ep HSCS tah aAeyR TEAM EIN e Aahinetn 1AMA drt et tnt Se BCNRO Re NC TO:PP TEA FERNINS ABs RNIN GN SE: 


0000238 


9000015 — 


0000151 
5000180 
5000255 
5000276 
5000093 
5000349 
5000258 
5000360 
5000303 
5000056 


5000535 . 


5000210 


5000303. 


5000208 
5000066 
5000092 
5000118 
5000122 
5000122 
5000122 
5000122 
5000124 
9000008 
0000434 
5000322 


- 5000170 
5000299 


5000151 
0000148 


5000140 


abet 


500034 


pained 


5000056 


| §000140_ 
— 5000349 — 


0000153 
0000347 
5000309 


5000349 © 


5000349 


0000451 


eee RINTR DASA tT nit Sept A POLAT ALOE CREATINE It STONE CAE AEN REL ME iA TIM NEE A EO And A AA NONE Rem ERR 4 MR AeUteN SRM eA Ait eet ROR A RENO B Ie eA ae YARRA ENE NR re em Sem eT Lee. oO AOL ERMA SAOOE Me 


001 
001 
077 


001 


001 
001 
002 
001 
001 
001 
001 
010 
001 


078 


O06 
001 
092 


002 


C01 
003 © 
O01 
002 
002 
007 


O00 
000 


002 
005 
006 
6000 
005 
001 


006 


001 
001 
002 
001 
011 


007 


016 
002 
012 
009 
078 
001 


| 001 


__|001 


| ss 
| 044 


039 


1234567~— 


9020 STAND ALONE COUPLER 


Stand Alone Coupler, Complete with Cabies 


Case, 9020 Acoustic Coupler 
Screw, case, 4—40 x 1/4 button head soc. 


Earphone element, magnetic 


Contact, male, crimp 
Cup, earphone | 
Cup, microphone 
Logo, Date! 9020 
Bezel, switch - 
Microphone 
Fuseholder, 1/4 x 1 1/4 fuse 


Fuse, slo-blo, 250V 1/4 Amp 


Bushing, cable strain relief 
Screw, 4—40 x 3/16 pan head sems 
Indicator | 
Nut — 
Switch-Toagie, DPDT, $1 &S3 
Nut, 1/4” hex | 
Phone jack, 2 conductor (J1} 
Connector, receptacle, 25 contact (J1) 
Switch-Toggie, SPDT, $2 

Contact, female, crimp 
Shrink Tubing (Specify length) 
Terminal-Ring, crimp 
Wire, stranaed AWG 718 black (Specify length) 
Wire, stranded AWG 22 black (Specify length) 
Wire, stranded AWG 22 red (Specify length) 
Wire, stranded AWG 22 green (Specify length) 
Wire, stranded AWG 22 blue (Specify length) 
Wire, stranded AWG 24 black (Specify length) 
Wire, twisted pair black and white (Specify length) 
Clip, wire bundle | | 
Panduit, cable 
Power Cord, 3 conductor (P3) 


_ Transformer (11) 


Bumper 

Base Assembly 

Grommet. 

Screw, 4—40 x 1/4 pan head 
+4 Fiat Washer — 

Modem Board 9020 (TB10) 
Standoff, threaded — : 
Grommet | | 


— Screw, 4—40 x 7/16 pan head 


Bracket, mounting © 


Power Supply/ElA Board, (TB11) 


Heatsink - 


~ Nut, 6-32 kep 


#6 Flat Washer | 


_ Carrying Case, 9020 (Not Shown) : 
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HCS-220008 - Section VII 


9020 ACOUSTIC COUPLER 





W 





16 ¥ve 2PLcs 





12 Tve 2PLCcs 





TYP 4 PLCS 





TYP 2 PLCS 


TYP 4PLCS 35 
TYP 4PLCS3] 
32 


TYP 4 PLCS 3] 


o 
oO 
wz “ 
o Ss 
a 
wt 
a 
> 
~ 


 typapics 30 
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R1 
R5 
R15 
R81 
R2 
R3 
R4 
R6 
R68 
R69 
R107 
R7 
R14 
R28 
R36 
R42 
R56 
R6O 
R8 
R10 
RQ 
R58 
R41 
R12 
R13 
R16 
R17 
R18 
R31 
R63. 
R70 
R78 
R80 
R82 
R100 
R108 
R111 
R112 
R113 
R19 
R21 
R57 


DATEL 
PART NO. 


0000287 
0000287 
0000305 
0000286 
0000304 


- 5000020 


-” 


* 5000020 


5000020 
5000020 
5000076 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 


5000020 — 


5000020 
5000020 


5000020 


002 
001 
001 
001 
001 


511 
511 
511 
511 
003 
363 
563 
222 
222 
222 
222 
510 
510 
510 
510 
510 
510 
510 
332 
332 
163 
163 
242 
474 
474 
333 
102 
102 
102 
102 
102 
102 
102 
102 
102 
102 


102 


102 
102 
103 
103 


103 


HCS-220003 


1234567 





Modem Board, Complete, Stand Alone Coupler 
Modem Board, Complete, Datel 30 

Modem Board, Complete, Datel 31 

P. C. Board, Bare, 9020 and 9030 

P. C. Board, Bare, 9031 


Resistor 51092 
Resistor 51022 


Resistor 510922 | 


Resistor 51082 


Potentiometer 20022 (Bourns EzTrim) 


Resistor 36K 
Resistor 56K 
Resistor 2.2K 


~ Resistor 2.2K 


Resistor 2.2K 
Resistor 2.2K 
Resistor 5192 
Resistor 5192 
Resistor 5122 
Resistor 5122 
Resistor 512 
Resistor 5192 
Resistor 5142 
Resistor 3.3K 
Resistor 3.3K 
Resistor 16K 
Resistor 16K 
Resistor 2.4K 
Resistor 470K 
Resistor 470K 
Resistor 33K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 
Resistor 1K 


Resistor 10K 


Resistor 10K 


Resistor 10K 


Section VII 


DESCRIPTION Siw 


MODEM BOARD 


NOTE: All Resistors are 1/4W +5% unless otherwise noted. 
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Section VII ti(iti‘éC;CC CNS -220003 


_ DESCRIPTION 


DATEL 


REF. NO. PARTNO. | NO. 1234567 





MODEM BOARD (Cont) 


R59. 5000020 103. Resistor 10K 


| R62 | 5000020 103 | Resistor 10K 
R64 5000020 103 Resistor 10K 
ey ~ | §000020 103 {  — Resistor 10K 
| R96 | 5000020 103 Resistor 10K 
| R88 |: 000020 103 - Resistor 10K 
a | ie” | | 
| | : | | NOTE: All resistors are 1/4W =5% unless otherwise noted. 
| R101 | 5000020. 103 _ -. Resistor 10K 
| R20 | 6000020 |_:104 Resistor 100K 
| R48 5000020 © 104 Resistor 10CK | 
| R85 | 5000020 | 104 | Resistor 100K 
| R22 | 5000020 | 273 | Resistor 27K 
; R23; 8000020 [16g Resistor 15K 
| R24 | 5000020 | 153 | Resistor 15K 
i mas | soecoozo | 153. | Resistor 15K 
| R26 =| «5000020 153 Resistor 15K 
‘| R30 - | 5000020. 153 | Resistor 15K 
| RE2 | §900020 | 153 | — Resistor 15K 
| R53 | 5000020 | 153 | — Resistor 15K | 
|R27; 5000020. | 623. «j= séResistor 62K 
| R67 | 5000020 © 2623 | Resistor 62K 
—; R72, +§000020 | 623 | Resistor 62K 
' R110 =| «5000020 623. | Resistor 62K 
| p99 | s000020 «=: 302 | ——séRRaessistor 3K 
| res | 5000020 | 302 | Resistor 3K 
| R66 | 5000020 | 3020: Resistor 3K 
| R71 | 5000020 | 302 | Resistor 3K | 
| R95 | S000020 | 302° | Resistor 3K ; 
| R109 | 5000020 | 302 Resistor 3K 
| R32 5000020 391 - Resistor 3902 
| R33 5006283 485 Resistor 75K 1/4W +1% 
| R34 5000020 473 Resistor 47K 
| R38 - §000020 473 Resistor 47K | 
| R35 5000283 501 | Resistor 100K 1/4W #1% 
| R37 5000283 501 Resistor 100K 1/4W +1% 
R40 5000283 501 Resistor 100K 1/4W +1% 
R39 {| 5000020 821 Resistor 820Q | 
R41 | 5000020 241 Resistor 2402 
R76 5000620 241 Resistor 24022 
R43 5000282 102 Potentiometer 1K (Digilog Mod. 21) 
R44 -§000020 822 Resistor 8.2K Pe 
R45 5000020 822 Resistor 8.2K 
R50 5000020 | 822 : Resistor 8.2K © 
R51 | 5000020 #£|{ 822 | Resistor 8.2K 
R54 | 5000020 | 822 | _ Resistor 8.2K — | 
R46. | 5000283 | 401 | _ Resistor 10K 1/4W+1% — 
R49 = |«6000283 =f 401)—ss|_ SséRReesistor 10K 1/4W +1% 


R47 | 5000020 a 203, | Resistor 20K 
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HCS-220003 Section VIE 


ae: DESCRIPTION 


PART NO. 1234567 






MODEM BOARD (Cont) 


C25 5000099 | 002 © Capacitor, .O1uf 
C26 | 5000099 =| 002 ~~ Capacitor, Oipf 


R55 5000020 204 Resistor 200K 1 
R61 5000020 303 Resistor 30K 1 
R73 5000020 362 Resistor 3.6K 2 
R77 5000020 362 Resistor 3.6K | 2 
R75 5000020 182 Resistor 1.8K : 2 | 
R94 5000020 182 Resistor 1.8K 2 | 
R79 5000020 202 Resistor 2K 2 | 
R104 5000020 202 Resistor 2K 2 
R83 5000020 514 Resistor 510K 1 | 
R84 5000020 624 Resistor 620K 1 
R86 - 5000020 331 Resistor 33022 | 2 
R88 * 5000020 331 Resistor 33022 fw: 4 
R87 5000020 223 Resistor 22K 1 Ff 
R89 5000020 512 Resistor, 5.1K : 5 
RQ1 5000020 512 Resistor, 5.1K | 5 
R92 5000020 512 Resistor, 5.1K 5 
R93 5000020 512 Resistor, 5.1K 5 
R97 5000020 512 Resistor, 5.1K re: 
ROO 5000020 752 - Resistor 7.5K 1 | 
R102 5000020 434 Resistor 430K t 3 
R103 | 5000020 433 Resistor 43K i 1 | 
R105 5000282 501 Potentiometer 50.022 (Digilog Mod. 21) Eg Ae ce 
R106 5000020 6301 Resistor 300 a a 
R114 5000020 101 Resistor 100 1 | 
Ct 5000219 002 Capacitor, .O12uf +5% 2 
C6 5000219 002 Capacitor, Oi2uf +5% 7 2 
C2 5000099 019 Capacitor, 820pf 1 
C3 5000216 062 Capacitor, .O22uf 10% 1 
C4 5000216 053 Capacitor, .0047ut 10% 2 
C14 5000216 | 053 Capacitor, 0047yuf 10% | 2 
| C5 5000219 001 Capacitor .Oipuf +5% 1 
| C7 5000341 040 | Capacitor, .luf 16V 1 
| C8 5000219 005 Capacitor, .O22yf +5% 1 4 
cg 5000219 005 Capacitor, O22uf +5% 1 4 
C10 5000219 005 Capacitor, O22uf +5% 1 4 
C11 ; 5000219 005 Capacitor, O22uf +5% 1 4 
C12 5000216 045 Capacitor, OO1ut 10% 1 
C13 5000216 031 | Capacitor, .22uf 10% 2 
~ C20 5000216 031 Capacitor, .22uf 10% 2 
C15 5000216 029 Capacitor, .15uf 10% 1 
C16 5000216 049 Capacitor, OO22uf 10% 1 
C17 5000216 056 Capacitor, OO68uf 10% 1 
c18 | 5000219 060 | Capacitor, .O2uf +5% 1 
C19 5000219 009 Capacitor, .O39uf +5% 1 
C21 5000216 027 Capacitor, .luf 10% 1 
C22 5000219 022 Capacitor, .47uf +5% 1 
C23 5000088 009 | Capacitor, 10uf 15V © 2 
C28 | 5000088 — 009 Capacitor, 10uf 15V 2 
C24 — 6000216 064 Capacitor, O33uf 10% 1 
3 
3 
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DATEL | DASH | DESCRIPTION 
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PART NO. fi 28456 7 
| 2 ca eee a eee MODEM BOARD (Cont) 
C27 5000089 —siisj|:«002 Capacitor, Ott | = » 4 ae 
c29 5000223 001 | — § Capacitor, 0022uf+10% = Optional _ _— 
C29. 5000223 — 003 j|[ Capacitor, OO33uf +10% | | | _ 
QO1 {| §000067 001 Transistor 2N5088 © 3 
| Q12 | 5000067 — 001 Transistor 2N5088 wht ae. 4 
; Q13 | 5000067 001 | Transistor 2N5088 PS 
| Q2 5000001 =| 001 {| Transistor 2N4123 23 
| a3 s000001 = |_-001 Transistor 2N4123 23 | 
| O5 5000001 001 Transistor 2N4123 23 : 
soe * 5000001 =| ‘001 ) Transistor 2N4123_ | 23 | 
| ag ,_-s0000017. ~=s |: 001 Transistor 2N4123 | 23 | 
1 Q10_ | 5000001 | 001 | Transistor 2N4123 | 23 
| Q14 | 8000001 | 001 ‘Transistor 2N4123 | 23 | 
/ ai5 | 5000001 =; _-001 | ‘Transistor 2N4123 ee = 
' Qi6 | 8000001 | 001 Transistor 2N4123 28. 
; Q20 | sc0ccdo1 | 001 Transistor 2N4123 i ae. 
| Q21 | 5000001 001 - Transistor 2N4123_ di 223) 4 
; O22 +} s§000C01 oo Transistor 2N4123 | | c. 28 
| Q23 | ~§000001 001 | Transistor 2N4123 | | 23 
' Q24  ; §0c0001 =| 001 | Transistor 2N4123 Eo 2e3 
25 «| §000001 © oot. | Transistor 2N4123 , | | 23 
a26 =; 5000001 ~ | 001 | +. Transistor 2N4123 | 23 | 
Q27. ~~ | ~§0c00001 | 001 . Transistor 2N4123 | 23 
930 | 5000001 | 001 | Transistor 2N4123 | | | 23. 3 
OS | 5000001 | 001 | Transistor 2N4123 | Oona 
Q32.--; 5000001 | O01 Transistor 2N4123 : 2a? af 
Q23.. ; 5000001 ; 001 | ‘Transistor 2N1423 ee 
034 ; 5000001 ; 001 | Transistor 2N4123 | 23° 
Q35  ; 5000001 | 001 | Transistor 2N4123 ae 
4 | 5000002 001 | Transistor 2N4125 | ra 
6 | 5000002 =| 001 | Transistor 2N4125 7 | 
Q7 5000002 001 | Transistor 2N4125 7 
an 5000002 001 Transistor 2N4125 7 i 
Q18 5000002 001 Transistor 2N4125 Tod 
028 5000002 001 Transistor 2N4125 7 
Q29 5000002 001 | Transistor 2N4125 7 
Q1g 5000234 0017 Transistor MSPU02 1 
CRI 5000007 001 Diode 1N914 28 
thru = | | _ : 
CR28 5000007 001 | Diode 1N914 28 
VR1 5000165 014 | Zener Diode 1N5234 3 
VR2 | 5000165 | 014 _ Zener Diode 1N5234 a 
VR5 5000165 | 014 — Zener Diode 1N5234 3 | 
VR3 5000191 { 012 Zener Diode 1N4739 2 
VR4 5000191 012 _ Zener Diode 1N4739 2. i 
Z1 5000252 001 | Integrated Circuit (UA741C) - g | 
Z2 5000252 =| 001 =| ~——ssInttegrated Circuit (UA741C) 1 
Z3 | ~§000252 007i =| Integrated Circuit (UA741C) 8 
_ 24 | 5000252. | O01 Integrated Circuit (UA741C) Bf 
‘ Bi: 


I NS RA ch ae 
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26 
Z/ 
Z8 
29 
Z10 
L1 
L2 
L3 
L4 
71 


DATEL 
PART NO. 


5000252 
5000252 
5000252 
5000196 
5000196 
5000284 
5000284 
5000284 
5000342 
5000261 


001 
001 
001 
001 
002 
050 
050 
050 
074 
001 


HCS-220003 


1234567 
MODEM BOARD (Cont) 


Integrated Circuit (UA741C) 
Integrated Circuit (UA741C) 
Integrated Circuit (UA741C) 
Integrated Circuit (MC836) 
Integrated Circuit (MC846) 
Inductor, Slug Tunable 390—410 mh 
Inductor, Slug Tunable 390—410 mh 
Inductor, Slug Tunable 390—410 mh 
Inductor, Slug Tunable 500 mh 
Transformer 
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- POWER SUPPLY/EIA BOARD 








AK 2 ACS 
jena ED 
0 —(_Wieua OO <a 
cu CH 
T} oe 
‘ Cr Cai ee, 
| 1. ve re 3 So 
ae 





STAND ALONE MODEM ONLY 
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ou 


BWRH / 


R1 
R5 
R2 
R4 
R6 
R3 
R7 
R22 
R30 
RS 
RQ 
R10 
R11 
R15 
R23 
R12 
R31 
R13 
R16 
R17 


R25. 


R26 
R14 
Ri8 
R19 
R20 
R24 
R27 
R28 
R32 
R21 
R29 
C1 

C2 

C7 

C12 
C3 


C5 
C8 
co 
C10 


DATEL 
PART NO. 


0000347 
0000348 
5000011 
5000349 
5000309 


5000023 
5000023 


~ 5000020 


5000020 
5000020 
5000026 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 
5000020 


5000020 © 


5000020 
5000020 
5000099 
5000184 


— 6000184 


5000184 
5000099 
5000099 
5000099 
5000099 
5000099 
5000099 


001 
001 
302 
076 
001 


621 
621 
471 
471 
471 
102 
222 
222 


— 222 


332 
332 
512 
472 
472 
472 
122 
122 
223 
223 


223 


220 
223 
682 
333 
103 
163 


103. 


103 
103 
103 
471 
471 
006 


134 


134 
134 
002 
002 
002 
002 


002 — 


002 


HCS-220003 


DESCRIPTION 


1234567 
POWER SUPPLY/EIA BOARD 


Power Supply/EIA Board, Complete 
Printed Circuit Board, Bare 
Screw, 4—40 x 1/8 nylon 
#4 Washer, mica, insulating 
Heat Sink, transistor 


NOTE: All resistors are 1/4W +5% unless otherwise noted. 


Resistor, 62002 1/2W +5% 
Resistor, 62022 1/2W +5% 
Resistor, 47002 
Resistor, 470Q2 
Resistor, 47022 
Resistor, 1K 1W +5% 
Resistor, 2.2K 
Resistor, 2.2K 
Resistor, 2.2K 
Resistor, 3.3K. 
Resistor, 3.3K. 
Resistor, 5.1K 
Resistor, 4.7K 
Resistor, 4.7K 
Resistor, 4.7K 
Resistor, 1.2K 
Resistor, 1.2K 
Resistor, 22K 
Resistor, 22K 

_ Resistor, 22K 
Resistor, 22K 
Resistor, 22K 
Resistor, 6.8K 
Resistor, 33K 
Resistor, 10K 
Resistor, 10K 
Resistor, 10K 
Resistor, 10K 
Resistor, 10K 
Resistor, 10K 
Resistor, 470Q 
Resistor, 4702 
Capacitor, .05u 100V 
Capacitor, 250u 50V 
Capacitor, 250u 50V 
Capacitor, 250u 50V 
Capacitor, Olu 100V 
Capacitor, O1p 100V — 
Capacitor, Oly 100V 
Capacitor, O1p 100V | 
Capacitor, .0iu 100V 
Capacitor, Olu 100V 
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Section VII HG S-220008 


_ DESCRIPTION 








DATEL | Tic a: ae 
REF.NO.| PARTNO. | NO. |1234567 


‘POWER SUPPLY/EIA BOARD (Cont) © 


ci3. | soo0099.~Ss«|:«002~—  Capacitor,.01n 100V0——t™S 12 


2 REN FRR a a Ree a AT Se RR be SONOS oo ohne te AE te AR! 


C14 5000099 =—ssij:«002 ~S Capacitor, .01u 100V | | 42 
C16 5000099 ~=Ssj:«C002 Capacitor,.01p100V 7 ei 12 
C18 6000099 + + #=| 002 ‘|  ~— Capacitor, .01u 100V he a | re an 
c19 | §000099 | 002 Capacitor, .O14 100V & aes a 12 
C20 | soo0099«~Sssé«éd|:«CCO2 Capacitor, .O1p 100V re, 2 
te ; BOCCOSS 111 |  . Capacitor, 1G0u 700V aur 3 
C11 | ~s000089 | 414 Capacitor, 1004 160V : 3 
C15 . : 5000089 — 1a = Capacitor, 100u 100V 3 
C77 5000215 031 | Capacitor, .22u 50V +5% 1 
O1 ; 5000310 001 _ Transistor, MPS U52 PNP 28) 
Q3 © | 5000310 | 001 | Transistor, MPS U5Z PNP | , 2 | 
1 G2 , 5000001; 001 ! Transistor, 2N4123 NPN ; 11 
, G4 | 5000001 «sist cor Transistor, 2N4123 NPN poi | 
; a7 | soccoo1 | 001 | Transistor, 2N4123 NPN ptt | 
i cg + §000001 |} 001 | Transistor, 2N4123 NPN | 11 | 
/ Q3 ; ~s0ccco | O01 Transistor, 2N4123 NPN Wwe a 
| aio | sc00007 | 001 Transistor, 2N4123 NPN Mm 4 
| 11 | ~scc00001 | oor | Transistor, 2N4123 NPN a oe 
» Qi2 | scocoo1 oor | Transistor, 2N4123 NPN ee 
, Qi4 +; $000001, 001 : Transistor, 2N4¢123 NPN | 17. Ps 
O15 + S§¢c0001 - 01 | Transistor, 2N4123 NPN | eh fl 
|; Q16 | §000001, : 001 | Transistor, 2N4123 NPN | | “ae 
| o5 5000002 | 001 : Transistor, 2N4125 PNP | pre 
5 OTS | 5000002 i 001 Transistor, 2N4125 PNP 3 
' ai7 | seeosn2 cor Transistor, 2N4125 PNP : 3 
| Q6 =| 5000234 / oor | Transistor, MPS UO2 NPN 1 
| CR1 {| s000306 {| 003 | Diode, 1N4003 | | 4 
+ CR2 | §000306 | 003 | Diode, 1N4003 _ p 4 
CR3 5000306 003s Diode, 1N4003 | 4 
| CR4 5000306 003 Diode, 1N4003 4 
CR5 5000007 001 Diode, 1N914 | 5 
| CRE 5000007 001 Diode, 1N914 5 
CR7 5000007 001 Diode, 1N914 0” 5 
| CRB 5000007 001 Diode, 1N914 | | an: 
| CR9 5000007 © 001 Diode, 1N914 5 
VRI 5000165 023 Diode, Zener, 1IN5243A 2 
i VR3 5000165 023 Diode, Zener, 1N5243A 2 
VR2 5000165 012° Diode, Zener, 1N5232 1 
| VR4 5000165 |] O15 Diode, Zener, 1N5235 1 


7-56 


- HCS-220003 ee oe Section VII 
HARD COUPLE AND TELETYPECABLES __ 


1Hard Couple Cable 5 Teletype | Cable 





7-57 


Section VI 1 
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 HCS-220003 


DESCRIPTION 


1234567 





0000385 
5000346 
5000312 


5000092 
— 0900364 
5000209 


5000208 


-§000343 


5000348 


5000312 
5000066 


5000124 


001 
001 
006 
001 
001 


003° 


001 
003 
002 
014 
004 


060 


re ress OA DECIR HO OCR OP EN IN CON GOON EPO RATT NAIA TEFL t OEIC A CONIDIA ONE PLOT COCR Rien ie Se teint oen rey NN NR IH ERS NARD eR ARNEL PMA IOS RCP ite onl et teeta la pti ee . 


HARD COUPLE AND TELETYPE CABLES — 


Hard Couple Cable, Complete (72” long) 
Phone Plug, 2 Conductor _ 


Cable, Multi-conductor, wee (specify a 


Terminal, ring, crimp 
Teletype Cable, Complete (72° long) 
Connector, plug, rack and panel 
Contact, male, crimp type 
Bushing, Cable 
Bushing, Cable 
Cable, 3 Conductor, shielded (specify length) 
Tubing, heat shrinkable (specify length) 
Wire, single conductor (specify length) 7 


Lcce nha a eens | ynnnrchenetttieetntttllin tes + aaneetnmamettemten tenets meena marta Ait te mR vs ah HES eating Catenin 4 mn meiner memati tnt cr hi 
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HCS-220003 


HARD COUPLE AND TELETYPECABLES 





25 CONTACTS 


] JACouUSTIC COUPLER 
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DESCRIPTION 





0000291 


| 0000291 


Bele co AREA EER TRAE AL PRE STEP OO PO PE ES IS SRA SPA PSR EPSTEIN ITD AEE NG SOTTOTITOLI RTA ot tf Nt ee n okey : , 


0000291 
0000291 
0000291 
65000343 


5000209 © 
~§000217 


5000208 


5000163 * 


5000066 


5000066 


001 


| 002 


° hd 
: \ 
ule a a cts pment tosses eae ic es cee gcse ac SAO aN eaten pa 
: \ 


003 


004 


005 
003 
CO3 
002 


001 
001 


C02 
004 


| DIRECT ACCESS CABLE PARTS LISTING __ 


Cable, Direct Access, 77" 
Cable, Direct Access, 113” 
Cable, Direct Access, 149" 
Cable, Direct Access, 185” 
Cable, Direct Access, 221° 
Boot, Cabie 
Connector, 25 Pin Male 
Connector Hood 
Contact, Male Crimp 
Terminal Space 
Shrink Tubing 
Shrink Tubing 


ee 
oe ae ee a ee ae | 
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] | DIRECT ACCESS CABLE 


2 TYP 11 PLCS 3 
67 
ee €)13 
I5 1719 23 
\sleeeeee” =e /25 


li6 18 
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re: DESCRIPTION | 
PART NO. 1234567 | 





BEZEL ASSEMBLY PARTS LISTING 


ES SE At pe ES 
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“s nein 


carmel 
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0000293 
0000294 
0000296 
5000258 
5000035 
5000034 
5000288 
5000122 
5000285 
5000146 





001 
001 
004 
001 
001 
001 


004 
001 


Bezel Assembly (Complete) 
Bezel Plate Assy., Modem Option 
Bezel Plate Assembly, Blank 
Lamp, Cartridge 
Clip, Lamp Cartridge 
Connector, Lamp Cartridge 
Switch, Slide SPST 
Wire, Black AWG #22 20” 
Connector, 4 Pin, Nylon (Molex) 
Pin, Connector 
4—40 Hex ’’Kep” Nut 


BO Pr - — ot ee oe ete 
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